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> BCECOK)3HOE OBIUECTBO 

no PACnPOCTPAHEHHK) nOJlHTHMECKHX H HAVqHblX SHAHHH 


MjieH-KoppecnoHfleHT AKaAeuHH nayK CCCP 


K. A. AHflPHAHOB 


KPEMHHKOPrAHHHECKHE 
COE^HHEHHH B TEXHHKE 


OepepafioTaHHaH CTCHorpaMMa nyS^iH^Hofi jickuhh, 
npOHHTaHHOH B UeHTpaJIbHOM .TieKTOpHH 
06mecTBa b MocKse 


H3AATEJIbCTBO «3HAHHE» 

MocKBa ^ 1956 
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K HMTATEJIHM 

Ha^aTejibCTBO «3HaHHe» BcecorosHoro o6mecTBa 
no pacnpocTpanenHio nojiHTHHecKHX n nayHHbix 
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B HaCTOHlUee BpeMH npoH3BO;iCTBO CHHTeTHneCKHX BblCOKOMO- 
jieKyji^pEibix * opraHHHecKHX coeAHneHHH AOCTHfjio 6ojibmHX Mac- 
mTa6oB. flocTaTOHHO CKaaaxb, hto MHpoBan npoMbimjieHHocTb 
npOH3BOAHT 3,5—4 MJIH. T BblCOKOMOJieKyJIHpHblX COeOTHeHHH 
B roA- 

Ceftqac y^e HSBecxHO mhofo opraHH^ecKHx nojiHMepHbix Be- 
mecxB. Kaaajiocb 6bi, cxohx pa3BHBaxb npOHSBOACXBo 3 xhx npo- 
AyKxoB H xaKHM o6pa30M yAOBjiexBopHXb noxpe6HOcxb napoAHoro 
xosHHCXBa B pasAHMHbix nojiHMepax. Ho, HecMoxpn na xo, qxo mho- 
rne opraHH^ecKne nojiHMepw o6AaAaK)x BecbMa ueHHbiMH cboh- 
cxBaMH, Bce OHH (aa HCKjiioqeHHeM noAHxexpa(|)xop3XHJieHa) hmciox 
HeAOCxaxoqnyio xenjiocxoflKocxb h hc ivf^ryx 6bixb HcnoAbsoBaHH 
npH xeMnepaxypax Bbiuie 150\ 

npHMeneHHe opraHH^ecKHX noAHMepos Aa^e npn 3 xoh xeM- 
nepaxype npHBOAHx k hx oxHOCHxejibHO 6bicxpoMy cxapeHHio — 
paspymeHHK). Ecah Heo6xoAHMo, Mxo6bi opraHH^ecKHe BbicoKono- 
AHMepHbie COeAHHeHHH B BHAe nAaCXMaCC hah B BHAe 3AeKXp0H30- 
AHpyiomero MaxepnaAa cAyA<HAH b xenenne BpeMeHH, HCHHCAne- 
Moro 15 — 20 roAaMH, kbk, HanpHMep, npn SKcnAyaxauHH SACKxpo- 
MauiHH, xo paOoHHe xcMnepaxypbi aah hhx hc agahchh npcBbi- 
maxb 130^ 

OpH AeflcxBHH BbicoKHx xcMHepaxyp Ha opraHHnecKHe hoahmo- 
pbi B hhx npoHCxoAHx xepMooKHCAHxeAbHbie npoueccbi, Koxopbie 
npHBOAHX K paapyuieHHK) noAHMepa (xaK HaabiBaeiviaH AecxpyK- 
Uhh). TaKHe npoueccbi conpoBon^AaioxcH pesKHM HapacxaHHeM 
xpynKocxH, noxepen seca noAHMepoB (xan Kan npn OKHCAeHHH 
opraHHHecKHX noAHMepoB oOpaayioxcH Aoxynne Beiuecxsa), mxo 
npHBOAHx K ObicxpoMy cxapeHHK). 

SaAana co3AaHHH noAHMepoB c OoAbiiieft xenAOCxoHKOCXbio h 


^ B AaJibHeHuie'M inaM ^aicxo inipiHAeTCH yrronp'eSjiHTb raKHe hohsithh, xaK 
MOHOMepbi, nojiHiMeipw, BbicotKOMiojiencyjiHptHbie coeAHiHen'HH. HosTOMy wainoMHio, 
mo oanaMaiOT stih Te,piMiHiHbi. 

MoHOMep — 3TO xHMHqecKoe coeAHHeHHe, ox^iejibHbie MOJieKyjibi KOTOporo 
cnoco6Hbi coenHHHTbCH Me>KAy co6oh, oSpaayH MOJieKyjiu c yABOcHHbiM (du- 
Mep), yxpoeHHbiM (Tpuuep) hjih MHoroKpaiHO yeejiHMeHHbiM MOJieKyjiflpabiM 
Bec'OiM (noAUMep). 

noAH.Mepu, MOJieKyjibi Koxoipux coAetpiScax ^ouibiuoe KOuiiH’^ecTiBo (coxh'H m 
TWCH'^h) HCXOJl'HblX -MOHOMepHbIX iMOUI-SKyj!, iHaSbllBaiOTICH 06 hiqiH 0 BblCOKOMOAe- 
Kl/AHpHbtM U COedUHeHUHMU. 
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JlBHJiaCb OAHGH H3 npH^HH HOBBJieHHH KpeMHHHOpraHHqeCKHX 
nOJIHMepOB. BnOCJieACTBHH BbIHCHHJIOCb, HTO 3TH nOJIHMepbl OTJIH- 
qaiOTCH OT opraHHwecKHx coeAHHeHHH ne tojibko tcm, hto BHAep- 
jKHBaioT 6ojiee BbicoKyio TeMnepaiypy, t. e. Moryx pa6oTaTb npH 
6ojiee BbicoKHX njiiocoBbix xeMnepaxypax, ho h TeM, hto Moryx 
6bixb HcnojibsoBaHbi h npn hhskhx xeMnepaxypax. Ibkhm o6pa- 
30M, B oxjiH^He ox opxaHHqecKHx nojiHMepoB KpeMHHHopraHHqe- 
CKHe COeAHHeHHH o6jiaAaK)X XaKHMH CBOflCXBaMH, KOXOpbie n03B0- 
jiHiox HcnojibsoBaxb hx b xexHHxe b mnpoKOM AnanaBone xeMnepa- 
xyp. OpHBeAy npHMep. IloAyHHXb KpeMHHHopraHHnecKHe ^hakhc 
M acAa c xeMnepaxypoH saMepBaHHH — 130“ He npeAcxasjinex hh- 
KaKoro xpyAa. Kax hbeccxho, nojiyHHXb opraHH^ecKHe MacAa c 
xaKOH xeMnepaxypoH saMepaaHHH ne yAaexcn. 

BbicoKan cxaOnjibHocxb b uinpoKOM AHanasone xeMnepaxyp 
4)H3HHeCKHX, MexaHHHeCKHX H SAeKXpHMeCKHX CBOHCXB KpeMHHH- 

opraHH^ecKHx noAHMepoB h onpeAeJinex hx caMOCxonxeJibHoe sna- 

HeHHe B XHMHH BWCOKOMOJieKyjIHpHblX COeAHHeHHfi. rioaXOMy He- 
oOxOAHMO paBBHBaXb He XOJIbKO HCCAeAOBaHHH H CHHXe3 HOBbIX 
KpeMHHHopraHHHecKHX coeAHHeHHH, HO H Haynaxb hx CBOHCXBa, 
XaK KaK 3XH coeAHHeHHH HMeiOX Oojlbiuoe BHaHeHHe AAH XeXHHKH. 
OhH HynCHbl JXJl5i COBAaHHH HOBbIX HaA^JKHO paOoxaiOIUHX B XH>Ke- 
jiHx ycjiOBHHX 3KcnjiyaxauHH 3JieKxpHHecKHX MauiHH, annapaxoB, 
xpaHC(J)opMaxopOB, aBnauHOHHbix ABHraxeJiefl, BaKyyMHbix ycxa- 
HOBOK, A-^H HBrOXOBAeHHH 3JieKXpHHeCKHX KaOeJiefl, npOBOAOB, CMa- 
30K, xenAOHocHxeAeft, aah pasBHXHH npeuH3HOHHoro ahxbh Mexaji- 
JIOB H T. A* 

Box noneMy xaKoe 6ojibmoe BHHManne pasBHXHio 3xofi o6jiacxH 
HayKH H xexHHKH yAejiHiox Hama napxHH h npaBHxejibCXBO. Ha 
HKDJibCKOM HjieHyMe UK KHCC (1955 r.) H. A. ByAxaHHH b ao- 
KJiaAe «0 saAanax no AajibnefimeMy noAT^eMy npoMbimAennocxH, 
xexHHMecKOMy nporpeccy h yjiyHmenHio opranHsaitHH npoHBBOA- 
CTBa» yKaBUBaji, «nepexoA ib 3Jie'KxpoMamHiHoicxpoe'HHH Ha ho- 
BUH BHA H 30JIHUHH — KpeMHHH-OpxaHHHeCKyiO H30AHUHK) — n03B0- 
AHeX 3HaHHXeAbHO yBeAHHHXb MOmHOCXb SAeKXpHHeCKHX MaimHH 6e3 
yBeAHHCHHH HX Beca H ra6apHTOB h pe3KO noBucHXb cpoK CAy}K6bi 
MamHH». 

CepbesHoe sHanenHe paaBHxmo npoMbimAennocxH, npoHBBOAH- 
mefl iKpeMHHHopraiHHHecKHe coeAHHeHHH, npHAaexcn h b xaiKOM 
BaHCHefimeM AOKyMenxe napxHH, khk UnpeKXHBbi XX ci>e3Aa 
KHCC no mecxoMy nnxHAexneMy n^any pasBHXHH napoAHoro xo- 
3HHCXBa CCCP Ha 1956—1960 roAbi. B JlnpeKXHBax sanHcano o 

Heo6xOAHMOCXH OCBOeHHH npOH3BOACXBa HOBbIX CHHXeXHHCCKHX 
3AeKXpOH30JIHUHOHHbIX MaxepHBAOB A^H 3AeKXpOo6opyAOBaHHH H 
3HaHHxeAbHoro pacmnpeHHH npHMeneHHH KpeMHHHopraHHnecKoft 
H30AHUHH. 

* ^ * 

He 

Moh AeKAHH 6yAex nocBamena HHxepecHOMy paaACAy HayKH — 
XHMHH BblCOKOMOAexyAHpHblX KpeMHHHOpxaHHHeCKHX COeAHHeHHH. 
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KpeMHHHOpraHHHeCKHe COeAHHeHHfl, MOJlCKyjIbl KOTOpbIX Ha- 

psfly c ApyrHMH sjieMeHTaMH odasaTejibHO coaepwax yrjiepofl h 
K peMHHft, H3BecTHbi AaBHO. HepBue KpeMHHfiopraHHqecKHe coe^H- 
HeHHH dbiJiH CHHxesHpoBaHbi B 1845 roay 4)paHuy3CKHM xhmhkom 
SdejibManoM; b HacToamee BpeMH HacHHXUBaexcH dojiee 
5 TbIC. paSJIHHHblX KpCMHHHOpraHHHeCKHX COCAHHeHHft H qHCJIO HX 
c Ka*AHM roAOM Bce yBejiHMHBaexcH. 

HecMOxpH Ha odHJine nojiyqeHHwx KpeMHHflopraHHqecKHX co- 
eflHHeHHfi, OHH iiojiroe speMfl npeACxaBJiHjiH xojibKO xeopexHqe- 
CKHfl HHxepec H H3yqajiHCb r;iaBHbiM odpaaoM c uejibio cpaBHCHHa 
HX c coeflHHeHHHMH yrjiepofla, x. e. c opraHHqecKHMH BemecxBaMH. 
JlHiub nocjie xoro Kax npHMepno ABa ^ecHXKa Jiex xoMy nasa^ co- 
BexcKHMH yqeHbiMH dbiJiH paspadoxaHbi MexoAU CHHxesa nojiHMep- 
Hbix KpeMHHHopraHHqecKHx coeflHHeHHH, B qacxHOCXH xaKoro 
Kjiacca, KaK no^iHopraHOCHJioKcaHM (nojiHMepM, y Koxopbix uenH 
Mojiexyji coiiepHtax xojibKo axoMbi xpeMHHH h KHCjiopofla) , ohh 
H aqajiH npHodpexaxb He xojibKO xeopexnqecKHfi, ho h npaxxHqe- 
CKHH HHXepeC. y HOJlHOpraHOCHJIOKCaHOB dblJIH BUHBJieHbl BCCbMa 
HHxepecHbie xexHHqecKHe CBOHCxBa, Koxopwe h npHBJiexjiH k cede 
BHHMaHHe yqeHbix h HHiKenepoB paajinqHbix cxpan MHpa. 

B Hacxoamee BpeMa CHHxeay KpeMHHftopraHHqecKHx coeAH- 
HeHHfl yflejiaexca dojibuioe BHHMaHHe h y*e HMeexca snaqH- 
xejibHoe qncjio coeiiHHeHHft, Koxopwe npHodpejiH npaxxHqecKoe 
3HaqeHHe h BbinycKaioxca b npoMbimjieHHOM Maciuxade. 

Haqajio opraHH 3 au,HH npoMbiiiiJieHHoro npoHSBOACxBa xpeM- 
HHHopraHHqecKHx coea,HHeHHH b CCCP h CIIIA dujio nojiojxcHO 
B 1944—1945 roflax. B 1947 rofly b CIIIA dbijio HaroxoBjieno oxo- 
jio 500 T xpeMHHftopraHHqecxHx coejHHeHHft, a b 1954 roay dbiJio 
BbinymeHo ya^e oxojio 14 xuc. r. B CCCP npoMbiiujieHHOcxb h3- 
roxoBJiaex dojiee 35 HaHMenoBaHHii paa^inqHbix^ xpeMHHftopraHH- 
qeCXHX MOHOMepHbIX H nOJIHMepHblX COeflHHeHHS. CpeAH hhx 
axHJiCHJiHxax, ajixHjixjiopcHjiaHU, apHJixjiopcHJianbi h Apyrne 
MOHOMepbi, a xaxjxe nojiHMepHbie npoayxxH b bhac H<Hflxocxefi, 
CMOJi, xayqyxoB, jiaxoB. B xpex cxpanax — b AurjiHH, OpaHUHHji 
OefleipajibHOH PeonydjiHxe PepMaHHH — npoHSBoa'CXBo wpeM'HHH- 
opraHHqecKHX cocAHHeHHft aocxhxjio okojio 3500 x. 3xo cbh- 
AexejibcxByex o anaqHxejibHbix xeMnax pasBHXHH npoHSBOACXBa 
xpeMHHHopraHHqecxHx coeAHHeHHH. OAHaxo ceroAHa mm naxo- 
AHMca eme na naqaAbHOH cxbahh paasHXHa CHHxeaa h npHMene- 
HHH nOAHMepHblX XpeMHHflopxaHHqeCXHX COeAHHeHHfl. OpeACXOHX 

eme doAbuiaa h HHxepecnaa padoxa, xoxopaa hosboahx BwaBHXb 
HOBbie ueHHbie CBoflcxBa noAHopraHocHAOKcanoB, yaeAHqHXb xo- 
AHqecxBO coeAHHeHHH, ueHHbix AJia npoMMiuAeHHOCXH, a xaxH<e 
noAyqnxb Apyrne xAaccbi xpeMHHHopraHnqecxHX noAHMepoB. 

B OAHoft AexuHH HeAbsa, xoHeqHO, ocBexHXb Bce cxopoHH axoft 
HHxepecHOH odAacxH xhmhh. IIoaxoMy a paccxa>Ky xoabko o Ba>K- 
HeftuiHx cBoflcxBax noAHOpraHOCHAOXcaHOB h onHiny Hexoxopbie 
HX npHMeneHHa, 
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M3 XMMHH KPEMHHMOPrAHMMECKHX COEflHHEHHM 

KpeMHHHopraHHqecKHe coeAHHeHHH pasAejiniOTcn Ha abc 
S ojibUiHe rpynnbi: HHSKOMOJieKyjiHpHbie h BbicoiKOMO.neKyjiHpHbie 
KpeMHHHopraHHHecKHe OOeAHHeHHH. 

MoHOMepHbie KpeMHHHopraHHHecKHe coeAHHeHHH KaK TaxoBbie 
B npaKTHHecKHx ycjioBHHx He HcnojibsyiOTCH; ohh cjiy^Kar hcxoa- 
HbiMH BemecTiiaMH aah nojiyneHHH nojiHMepHbix npoAyKTOB, HMeio- 
tUHx dojibuiyio TexHHHecKyio ueHHocTb. 

JXm nojiyneHHH nojinMepHbix npoAyKxoB b npoMbimjieHHbix 
ycjiOBHHx HcnojibsyioTCH noKa tojibko coeAHHCHHH cjieAyiomHX 
AByx KjiaccoB: ajiKHji- h apHjirajioHACHjianbi, ajiKHji- h apHASio- 
KCHCHJiaHbl. 

Ajikhji (apHji) rajioHACHjiaHbi — sto o 6 mHpHbiH Kjiacc coeAHHe- 
HHH, HMeiomHx o 6 iij;He (fiopMyjibi: 

I RSiHCia, R,SiHCl, RSiHXl; 

II RSiCl3, R.SiCIo, RgSiCi. 

(R — osHaqaeT opraHHHecKHH paAHKaji, t. e. a^h AanHoro miacca 

COeAHHCHHH dTO aJIKHJI HJIH apHJil). CoeAHHeHHH I THna HSBeCTHO 
Majio. 

MoHOMepHbie coeAHHennH ajiKHJi(apHJi) 9 TOKCHCHjTaHbi hbjihiot- 
CH oahhm h 3 HpeACTaBHieAefl KJiacca saMemeHHbix 3 (})HpoB opxo- 
KpeMHeBOH KHCAOTbl H HMeiOX CXpoCHHe RSI (OR) 3 , R 2 Si (OR) 2 , 

R3Si(OR). 

06 mee hhcjio MOHOMepnbix coeAHHenHH, npHMeHHeMbix ajih 
npaKXHqecKHx uejieft, ne npeBOCxoAHx 20 . nojiynaioxcH 3 xh moho- 
Mepbi H 3 CAeAyioiAHx npoAyKxoB: KpeMHHH, xjiopHcxoro MexHjia, 
xjiopHCxoro 3 XHjia, xjiop 6 eH 30 Jia, cnnpxa, MarHHH h xjiopa (no- 
cjieAHHe xpH npoAyKxa Moryx 6 biTb perenepHpoBaHbi h BosBpame- 
Hbl B npOH 3 BOACXBO) . 

AjiKHA(apHji)rajioHACHjiaHbi CHHxe 3 HpyK)x AeflcxBHeM opraHH- 
MeCKHX COeAHHCHHH MarHHH, UHHKa HJIH AHXHH Ha HeXbipeXXJIOpH- 
CXblH KpeMHHH, HJIH HenOCpeA'CTBeHHblM AeHCTBHeM aAKHJI (apHA)- 
raAOHAOB Ha MexaAAHqeCKHH KpeMHHH B npHCyXCXBHH MBAH H Apy- 
XHx MexaAAOB (Koxopbie HBAHHDXCH KaxaAH 3 axopaMH) npH 
280 — 500 °; 3 xa peaKUHH MO>Kex 6 bixb H 3 o 6 paH<eHa xbk: 

Cu 

2CH3Cl^Si2s;j3^^ (CH,)2SiCl2. 

AHMCTHJIAHX^IOpCHJiaH 

AAKHA(apHA)raAOHACHAaHbI npeACXaBAHIOX C 060 H JKHAKOCXH c 
ocxpbiM aanaxoM, AbiMHiune Ha B 03 Ayxe; ohh AerKo xHApoAHayiox- 


^ Aakua — ozisHOBajieiHTHbiH paA'HiKaJT napa(})H!HO(Bhix ycJieBOiAOpoaoB, na- 
npHMep MexHJi CH3, bthji C2H5, nponHJi C3H7 h t. a- 

ApuA — OAHOBajieHXHbiH apOMtaxHqecKHH paaiHKaji, HafnpHMep Ce H5. 
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Cfl BOAOH C 06pa30BaHHeM OKCnnpOHSBOAHblX, KOTOpHe KOHAenCH- 
pyiOTCH B nOAHMepHbie npOAyKTbl. 

SaMemeHHbie s^^Hpbi noAy^aioT b pesyjibTaxe a^hctshh mctba- 
AOOpraHH^ecKHX coeAHneHHH Ha 34)Hpbi hjih rajiOHA34^Hpbi hah Hce 
b pesyAbTare 3TepH(})HKaAHH aAKHA(apHA)raAOHACHAaHOB, t, e. 
npH BsaHMOAencTBHH hx CO cnnpTOM. HanpHMep: 

(CH3)2SiCla + 2C2H,0H ^ (CH3),Si(OC2Hr,)2 + 2HCI . 

^HM eTH JIZI.H3TO KCHCHJiaH 

SaMemcHHbie 34)Hpbi — h<hakocth, neperonniomHecH npn axMO- 
c(J)epHOM AaBACHHH 6e3 pa3AO>KeHHH; B npouecce rHApoAH3a o6- 
pa3yioxcH noAHMCpHbie jkhakocxh hah cMOAOo6pa3Hbie BemecxBa^. 

PhA APyrHX KpeMHHHOpraHHHeCKHX MOHOMCpHblX COeAHHCHHH 
HBynaexcH ceftqac b HHCXHxyxax h Aa6opaxopHHx, h HecoMHCHHO, 
qxo B 6AHA<aftmHe roAbi ohh xaKAce HaHAyx ninpoKoe npaKxnqecKoe 
npHMeHeHHe. 

CpeAH KpeMHHHOpraHHHeCKHX nOAHMepHbIX COeAHHCHHH B 
xexHHKe HaiHAH npHMeHCHHe noxa xoabko noAHOpraHOCHAOKcanbi; 
Apyrne noAHMepbi eiue mbao HayneMbi, h CHHxesHposaHO hx noxa 
AHUlb OrpaHHHCHHOe MHCAO. 

IloAHopraHOCHAoxcaHbi oxAHHaioxCH ox opraHHqecxHx hoah- 
MepHbix coeAHHeHHH cxpyxxypOH h cocxaBOM uenefi MOAexyA, h 
3XHM o6yCAOBAHBaeXCH paaAHHHe B hx CBOHCXBaX. 

OpraHHqecxHe noAHMepbi hmciox, xax HSBecxHO, paaAHHHoe 
cxpoeHHe ixeneft MOAexyA, ho bcc 3X0 pa3Hoo6pa3He MO>xex 6bixb 
CBCACHO X HeCXOAbXHM HpHHUHHHaAbHblM XHOBM, a HMCHHO: 

-C — C^-C-; - C;- S ~ C - ; 

— C — O — C — H X. A. 


Xtpyrne BaACHXHOcxH yrAepOAa xoMnencHpoBanbi rpynnaMH axo- 

MOB HAH aXOMaMH: 


H, OH, CHg, Br, Cl, F, NHo, h x. a. 

rioAHopraHOCHAOXcaHbi HMCfOx pe3XO oxAHHHoe ox opraHHqe- 
CXHX nOAHMCpOB CXpOCHHC UenCH MOAexyA. PaCCMOXpHM cxeMy 
cxpoeHHH ueneft MOAexyA noAHOpraHOCHAOXcanoB b cpaBt^eHHH co 
cxpyxxypoH opraHnqecxHX noAHMepoB h XBapua. 

OpraHHHecKHe noAHMepH 

R R R R R R R 


— C — C— C — ; — C — O — C — ; -C — N— C— ; 


R R R 


R R R 


R 


~ C — S — C — (riie R — H , O , CH3 , Cl , F h ap.)- 
i 1 

R R 
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n o ;i H 0 p r a H o c H /[ o K c a H u 

R R 

I I 

O-Si-O-Si- (rae R-CH3, CeH, h iip.) 

R R 

K B a p u 

I I 

0 O 

1 I 

- Si — O - Si - 
II 

0 o 

1 I 

- Si - o - Si - 


KaK BHAHo H 3 npHseACHHux cxcM, ueiiH MOjieKyji nojiHopraHO- 
CHJIOKCaHOB nOCTpOCHbl H 3 KpCMHHH H KHCJIOpOAaj 9 TH BJICMeHTH 
WepeAyiOTCH: XpeMHHft, KHCAOpOA, KpeMHHH, KHCJIOpOA H T. A., 8 
Apyrae BaAeHTHocxH y KpeMHHH KOMneHCHpoBaHbi opraHHHecKHMH 
rpynnaMH, paAHKaAaMH (ajiKHJiaMH hjih apnjiaMH) — CH3, C2H5, 
CeHs, CIC6H4 H T. A- 

CjiBAOBarejibHo, KpeMHHHopraHHHecKHe noAHMepbi pesKO ot- 
AHHaioTCH OT opraHHMecKHX no crpyKType uenefi cbohx MOAenyA. 
Ha paccMOTpeHHH npHBeAGHHwx cxeM bhaho, ^to MOJieKyjia KBapixa 
HMeex cxpyKxypy, anaAorHHHyK) cxpyxxype MOAenyA noAHopraHO- 
CHAOKcaHOB. OxAHHHe cocxoHX B xoM, Hxo y KBapua KamAblH aXOM 
KpeMHHH COeAHHeH C qeXbipbMH aXOMaMH KHCAOpOAa, MOACKyAa 
HMeex npocxpaHCXBeHHyio JKecxKyro cxpyKxypy. IIoaxoMy KBapu — 
xpyoKoe BemecxBO. 

B noAHopraHocHAOKcanax xoabko Ase hah xpn BaAenxHocxH 
KpeMHHH CBHSaHbl C KHCAOpOAOM, 3 ApyrHe BaAeHXHOCXH CBH 3 aHbI 
c opraHHHecKHMH paAHKaAaMH, h noaxoMy MOAeKyAM HMeiox HHxe- 
BHAHoe cxpoeHHe hah JKe ohh Moryx npnoSpexaxb npocxpaHcxBeH- 
Hoe cxpoeHHe, x. e. MOAenyAa h 3 HHxeBHAHOH, HMeiomefi ABa H3Me- 
peHHH, nepexoAHx b npocxpaHCXBCHHyio c xpeMH HSMepCHHHMH. 
CAeAOBaxeAbHO, noAHopraHOCHAOKcaHbi no cxpyKxype ueneft mo- 
AeKyA aaHHMarox npOMex^yxoHHoe noAoweHHe MexcAy KsapueM — 
HHCXO HeOpraHHHeCKHM BeureCXBOM — H OpraHHHeCKHMH COeAHHe- 
HHHMH. 

KaK yae noAynaioxcH noAHopraHOCHAOKcaHbi? 

B Hacxonmee BpeMH ocHOBHbie MexoAM hx noAyneHHH cboahtch 
K CAeAyioinHM npocxHM xHMHHecKHM npeBpaiueHHHM, Koxopbie 
MoxcHo H 3 o 6 pa 3 HXb xaKofl cxeMoft: 
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KpeMHHH -r a;iKH;i - Mrt apM;ix;iopHAbi 


aJIKHJI - HJIH apHJIXJIOpCHJiaHbl 

RSiCIs R2SiCl2 RsSiCl 


1 1 

1 1 1 

H 20 + 

y 


+ H.,0 

-|- H 2 O 

r 


CMo;iH KaynyKH >kh;ikocth 


Ha cxeMbi bhaho, ^to b peayjibTaTe BaaHMOAeScTBHH kpcmhhh 
c ajiKHJi(apHJi)xjiopHAaMH o6pa3yiOTCH ajiKHJi(apHJi)xjiopcHjiaHbi 
(RSiCU, R 2 SiCl 2 hjih RaSiCl). IlocjieAytomHH thapoahs b boahhx 
cpeAax npHBOAHT k oSpaaoBaHHio pasAHqHbix KpeMHHHopraHH^e- 
CKHX nOAHMepOB. npH 3T0M AAH nOAyMCHHH KayqyKa npHMeHHIOT 
MHCTblH AHaAKHAAHXAOpCHAan (R2SiCl2), AAH nOAyHCHHH CMOA — 
CMeCH aAKHATpHXAOpCHAana (RSiCla) C AHaAKHAAHXAOpCHAanOM, 
a aah noAyneHHH ^nAKocTeft — CMecH AHaAKHAAHXAopcHAaHa c 
TpHaAKHAXAOpCHAanoM (RaSiCl). 

HaMCHHH cocraB h hhcao paAHKaAOB (R) y KpeMHHH h hx co- 
HexaHHe, HSMeHHH AAHHy uenH noAHMepnbix MOACKyA, a TaK>Ke co- 
BMeman hx c opraHHnecKHMH noAHMepaMH, mohcho HpesBbiHaflHO 
lUHpoKO BapbHpoBaxb CBOHCXBa noAyqaiomHXCH coeAHHeHHH. 

npoMbiuiAeHHOCTb CCCP BbinycKaex noKa okoao 25 pasAHH- 

HblX nOAHMepOB B BHAC A<HAKOCXeH, Kay^yKOB, CMOA, AaKOB. 


BA^HEHUIHE CBOHCTBA nOJIHOPrAHOCHJIOKCAHOB 

noAHOpraHOCHAOKcaHbi C0AepA<ax b cbocm cocxaBc opraHH^e- 
CKHe H HeopraHHTOOKHe SACMeHXbi, h hx 'Hea6b™bie cBOHcxBa hb- 
AHioxcH peayAbxaxoM conexaHHH bmcokoh xenAocxoHKocxH, xapax- 
xepHOH aah KBapua, h sAacxHHHocxH, npHcymefl opraHnqecKHM no- 
AHMepaM. nOAHOpraHOCHAOKCaHbl, HapHAy C XenAOCXOHKOCXblO, 
o6AaAaiOX BbICOKOfi yCXOHHHBOCXblO K ACHCXBHIO BAarH, HH3KHX 
xeMnepaxyp, xhmhhcckh HHepxHbi, cxohkh k okhcachhio, cnoco6Hbi 
npOXHBOCXOHXb npOAOA>KHXeAbHOMy AeHCXBHK) COAHCHHOrO CBexa, 
ACHCXBHio 030Ha. CpoK SKcnAyaxauHH noAHopranocHAOKcaHOB 
(6AaroAapH cxpyKxype hx MOACKyA h conexaHHio yKaaaHHbix 
cbohcxb) no KpaHHCH Mepe b 10 paa npoAOAHCHXCAbHee, hcm co- 
oxBexcxByiomHX opraHHnecKHx noAHMepoB. noAHOpranocHAOKcaHhi 
He coAcpjKax XHMHnecKH axxHBHbix rpynn, Koxopbie mofah 6bi 
ACHCXBOBaxb Ha MexaAAbi. 3xh CBOHCXBa xapaKxepHbi aah Bcex 
npeACxaBHxeAeft Aannoro KAacca KpeMHHHopraHHnecKHx cocah- 

HCHKH. 

2. K. A. AHflpHaHOB. ^ 
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0;^hhm h3 BajKHeHuiHx CBOHCTB nojiHopraHOcHJioKcaitOB 
JinexcH Hx ycTofiqHBocTb k xenjiy h xojio^y. 

Box HeKoxopbie npHMepbi, Koxopbie Aaiox KOHKpexnoe npe^- 
cxaBjieHHG o6 sxom Ba^HeHiiieM CBoflcxse KpeMHHHopraHHqecKHx 
nojiHMepoB. CjiOHcxbie Maxepnajibi na ochobc nojiHopraHOCHjioKca- 
HOB Moryx CHcxeMaxHqecKH b xeqeHHe ^po;^oJI^HxeJIbHo^o BpeMeHH 
pa6oxaxb npH 200 h BbiAepjKHBaxb KpaxKOBpeMCHHbiH narpeB 
AO 350 . rlHrMeHXHpOBaHHbie aJIIOMHHHeM JiaKH OKpaCKH 

ABiMOBbix xpy6, HarpeBaxejieft h Apyrux npeAMexoB ycxoSquBH npn 
xeMnepaxypax ao SSO*" h Moryx npoAOJi^KHxejibHoe BpeMfl pa6o- 
xaxb npH 300 . IIojiHopraHOCHjiOKcaHOBaH pesHHa ycxoHqHBa 
K xeMnepaxype +180° h k nepHOAHqecKOMy aghcxbhk) xeMnepaxy- 
pbi +270° (sxH npcAejibi Moryx 6bixb noBbimenbi na 50° npn pa- 
6oxe B ycjiOBHHx, orpaHHqHBaiomHx Aocxyn KHCJiopoAa BosAyxa). 
KpoMe xoro, pesHna ocxaexcn sjiacxHqHOH npH — 60°. 

npH coqexaHHH nojiHopraHocHJiOKcaHOB c opraHHqecKHMH cmo- 
JiaMH noBbimaioxcH xenjiocxoHiKocxb, sjieKxpHqeoKHe oBoftcxBa h 
nojiyqacMbie komiioshuhh MeA«^^HHee cxapeiox npH a^hcxbhh xen- 
Jia. riojiHopraHOCHJioKcaHOBbie cmojih npH coBMeiueHHH c opranH- 
qecKHMH nojiHScpHpHbiMH CMOJiaMH oOpaayiox noroAoycxoHqHBbie 
H xenjiocxoHKHe aiviajiH, npHxoAHbie a^h pa6oxbi ao 260°. 

HsyqeHHe xhmhh nojiHopraHOCHjioKcanoB noKaaajio, qxo ajih 
ASHH oro KAacca coeAHHCHHfi BAHHHHe cxpyKxypbi MOJieKyji Ha 
CBOHCxBa BbipaHceHo ocoOcHHO CHJibHo. Majian nojiHpHocxb h cjia- 
6oe BsanMOAGHCXBHe ueTKAy ueiiHMH MOJieKyji o6ecneqHBaiox sxhm 
nojiHMepaM Sojibuiyio cxoHKOcxb k AeftcxBHio hhskhx xeMnepaxyp. 
.^HAKHe nojiHMepbi mchhiox cbok) BHSKocxb c xeMnepaxypofi mchb- 
iiie, qeM opraHHqecKHe npoAyKXbi c xaKOH me xeMnepaxypoH KHne- 
HHH. TaK, HanpHMep, HseecxHo, qxo HSMenenHe bhskocxh npH no- 
xeMnepaxypbi y h^hakhx opranocHjioKcaHOB b 50 paa 
MCHbiue, qeM y He(|)XHHbix Maceji, h cjKHMaioxcH ohh na 14%, b 
xo BpeMH KaK opraHHqecKHe h^hakocxh — Ha 6 — 7%. MoAyAb 
ynpyrocxH y KpeMHHHopranHqecKoro Kayqyxa (nojiHAHMexH./icH” 
AOKcaHOBoro ajiacxoMepa) b HHxepBajie xeMnepaxyp ox 0 ao — 80° 
H3MeHHexcH b 1,8 paaa, a y naxypajibHoro Kayqyna b HHxepaajie 
xeMnepaxyp ox +25 ao — 64° MennexcH b 100 pa3. 3xo o6ycjioB- 
Jieno He xojibko cocxaBOM KpeMHHfiopraHHqecKHX nojiHMepoB, ho 
H cnHpajieo6pa3HOH cxpyKxypofi hx ueneH MOJieKyji, Koxopan 6ujia 
AOKaaana b pHAe pa6ox npn HCCJieAOBaHHH CH^HMaeMOCXH mohomo- 
jieKyjiHpHbix njienoK sjiacxoMepoB. 

Hmchho^ cnHpajieofipasHan cxpyKxypa Mojiexyji h onpeACJinex 

HX BbICOKHH K034)Cj)HAHeHX CHCaXHH H MBJIOe H3M.eHeHHe BH3KOCXH 

OX xeMnepaxypbi. KoxAa H<HAKocxb cx^HMaiox, xo MOAeKyjibi npH 
3X0M HaqHHaiOX BbinpHMJinXbCH H SaHHMaXb MeHbUIHH o6'beM. OpH 
HarpeBaHHH BHSKocxb nojiHopranocHjioKcaHOB cHH>KaexcH MCHbiiie, 
qcM y opraHHqecKHx nojiHMepOB. 3xo CBnaano He xojibKO c MajiM- 
MH CHJiaMH BaaHMOAefiCXBHH MeH<Ay MOJieKyAaMH, HO H c xeM, qxo 
npn noBbimeHHH xeMnepaxypbi cnHpajieo6pa3Hbie MojieKyjibi naqn- 
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Haldf ByrlpHMjtHTbCfl 3a cner TenjiOBoro npH ^tom 

Ha MOJieKyji yBejinquBaercH, qro npHBOAHT k noBHUicHHio bh 3- 
KOCTH. nOJIHOpra'HOCMJIOKCaHhl MO>KHO DOJiy^aTb B BHAC CMOJI 
c pasjiHqHOH cxeneHbK) sJiacTHqHOCTH, KayqyKOB h, naKOHeu, h<ha- 
KHX nojiiHMepoB pasjiHqnoH bh3kocth. 

riojiHopraHOCHjioKcaHOBbie cmojim npeAcxaBjiHiOT co6oh npo- 
jtyKXfai ox 6ecu.BexHoro jio xeMHOKopHHHCBoro UBexa; ohh xopomo 
pacxBopHMbi B 6eH30Jie, xojiyojie h ApyrHX opraHHqecKHx pacxBO- 
pHxejiHx. npH HarpeBaHHH KpeMHHHOpraHHqecKHe cmojiu nepexo- 
AHX H3 njiasKoro h pacxBopHMoro cocxohhhh b HenjiaBKoe h He- 
pacxBopHMoe. PacxBOpH cmoji Hcno^JibsyioxcH Kax jibkh; ohh o6jia- 
Aaiox oneHb dojibuiOH axMoccpepocxoHKOcxbK), xenjiocxoHKOcxbio, 
BJiarocxoHKOCXbK) H bmcokhmh sjieKxpHqecKHMH xapaKxepHcxHKa- 
MH. BjiaroAapn axoMy na ocHOBe cmoji mo^ho cosAaxb Bce bhah 
3jieKxpoH30jiHpyiomHx MaxepnajiOB jxjih MauiHH h annapaxoB. 

OBJIACTH nPHMEHEHH^ KPEMHHHOPrAHHHECKHX nOJIHMEPOB 

dAeKTpmecKan usoahu^ur. C noHBJieHHeM nojiHopraHocHJioKca- 

HOBblX CMOJI H JiaKOB HB HX OCHOBe CXBJIO B03M0H<HbIM C03AaXb HO- 
BbiH Kjiacc sjicKxpHqecKOH H30JIHUHH, H3BecxHbiH xeoepb nOA Ha- 
BBaHHCM KJiaCC CB, 

MaKCHMajibHan AonycxHMan pa6oqafl xeMnepaxypa aah axoro 
HOBoro KJiacca sjiexxpHqecKOH hsojihuhh npHHHxa pasHOH 180°. 
3x0 Ha 50° Bbime AonycxHMofl xeMnepaxypu jijih sjieKxpHHecKoft 
H30JIHUHH H3 opraHHHecKHx HOJiHMcpoB, KoxopaH paBHa 130°. 

HcnojibsoBaHHe KpeMHHftopraHHqecKofl hbojihuhh hobbojihjio 
pe3KO nOBbICHXb HJIOXHOCXb XOKa B MeAH npH KOHCXpyHpOBBHHH 
SJieKxpHHecKHX MauiHH H annapaxoB, yMeHbuiHB pacxoA aKXHBHbix 
MaxepHajiOB na 35 — 40%. OpH ooxpaHeHHH pa 6 oqHx leMnepaxyp, 
npHHHXbix AJiH opraHHqecKHX noJiHMepoB, cpoK SKcnjiyaxauHH 
sAeKxpHHecKHx MauiHH yBCJiHqHBaexcH B 4—6 paa. 3xo 0615 - 
HCHHexcH xeM, qxo nojiHopranocHJioKcaHbi oxjihhhioxch 6 oAbmoH 
XenjIOCXOHKOCXbK) H HCKJUOUHXeJIbHO BHCOKHMH 3JieKXp0H30JIHpyK)- 
lUHMH CBOHCXBaMH. Kbk H3BecxH0, KBapu H HOJiHMepHbie ypjieBo- 
AopoAbi HBJiHioxcH npeKpacHbiMH AH3JieKxpHKaMH, a nojiHoprano- 
cHJiOKcaHH, couexaiomHe b ce 6 e sjieMCHXbi cxpyKxypbi Ksapua h 
opraHHuecKHX nojiHMepoB, coeAHHHiox 3 xh nojio>KHxejibHbie Kaqe- 
cxBa AByx KJiaccoB BemecxB. 3jieKxp0H30AHUH0HHbie cBoficxBa y 
HOAHopraHOCHJioKcaHOB oueHb BbicoKH H Majio aaBHCHX ox xeMne- 
paxypbi. 

Ha pHC. 1 noKasana aaBHCHMocxb xanrenca yr^a AHSJieKxpHne- 
OKHx noxepb tg 6 ox xeM^nepaxypbi jxjir nojiH(J)eHHJiAHMeTHjrcHJioiKca- 
HOBOH CMOJibi H opraHHqecKOH nojiH3(})HpiHOH CMOJibi. Hs pac- 
CMOXpeHHH KpHiBbIX BHA'HO, HTO tg 6 y nOJIHOpraHOCHJIOKCaHOBOH 
CMOJibi sHauHieAbHo MCHbime H3MeHHexcH c xeMuepaxypoH, ueM y 
opraHHuecKOH nojiHacpHp’HOH CMo/ibi. TaKOH >Ke xapaKxep HMeex h 
saiBHCHMocxb yAeJibHoro oSiDeMHoro conpoxHBJieHHH ox xeMne- 
paxypH. 
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Majian ropio^ecTb o6motok MatilHH c KJiacca CB 

HJiJiiocTpHpyeTCH HHTepecHOH (J)OTorpa4)Hefl (pHC. 2), na Koxopofl 
noKaaaHO, KaK cxarop o6moxkh nojiBepraexcH jxeHCTBUK) njiaMCHH 
ropejiKH H npn sxom ne saropaexcn. 

Bee 9 XH ;iaHHbie noAXBep:»c;iaK)xcH ne xojibKo Jia 6 opaxopHbiMH 

HCCJieAOBaHHHMH, HO H HCHblXaHHHMH MaiHHH KHK B OHblXHblX, XaK 
H B SKcnjiyaxauHOHHbix ycjioBHHx. /t;iHxejibHOCXb cjiyH^6bi sjieKxpo- 
ABHxaxejiefl c KpeMHHflopraHHHecKOH HSOJiHaHefl, ycxaHOBjieHHbix 
Ha yrojibHbix KOM6aHHax, Ha Bpy6oBbix MauiHHax, b 6 pas 6ojib- 
me, HeM npn HcnojibsoBaHHH hsojihUhh h 3 opraHHnecKHX no- 
JIHMepOB. 



Ph'C. 1. SaBHCHMOcTb TanreHca yrjia AHSJieKxpHqecKHx no- 
repb (tg6) ot TeMneparypu no;iH(})eHH;iAHMeT!HJiCH' 

JIOiKICaiHiO'BOH OMOJIbI (KplHIBaH /) « Op|^aiHtH^^€CKOH OMOJIbl 

(iKipHBaH 2). 

Maxepnajibi na ochobc nojiHopraHocHjiOKcaHOB npHMeHHioxcH 
rjiaBHbiM o6pa30M b npoHSBOAcxBe poxopoB xyp6oreHepaxopoB, mo- 
xopoB BpySoBbix ABHxaxejieH, xpaHC^opMaxopOB h b ApyrHX o6jia- 
exHX, r^e ox hsojihuhh xpe6yexcH ycxoHHHBocxb k AeftcxBHio Bbico- 
KHx xeMnepaxyp. BoJibrnne AHsejib-ajieKxpoMamHHbi a^h xenAoxo- 

AOB H AOKOMOTHBOB, MOXOpbl AAH CMeCHXeACH, ABHXaxeAH yXOAb- 
Hbix maxx H X. a. hbahioxch xcmh MamHHaMH, tag cxaxopHbie xa- 
xymKH ij.eAecoo6pa3Ho BbinoAHHXb na hsoahuhh KAacca CE. JXji^ 
sAeKxpoMOTOpOB H aiHnapaxoB He6oAbmoH MomnoexH xpe6yioTCH 
npoBOAa c SMaAeBOH HSOAHUHeft. 

B AHxepaxype oxMenaexcH, hxo npn HsroxoBAeHHH aneprexHHe- 
CKoro o6opyAOBaHHH aah MopcKoro ^Aoxa CLUA oco6eHHo mHpo- 
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KO HcnojibsyioT HsojiHUHOHHbie MarepHajibi h 3 nojiHopraHOCH- 
jioKcaHOB. B CIUA nojiHOpraHocHJioKcaHOBaH hsojihuhh HaxoAHT 
npHMeneHHe ne tojibko Ka6ejieH, ho h nposoAOB ocBe™- 
TCAbHOH CeTH. 

flpyrHM npHMepoM npHMeneHHH hobhx MarepHajiCB sa py6e- 
>KOM MO>KeT CJiy^HTb HCHOJIbSOBaHHe AJIH aBHaUHH npOBOAOB c 
acdecTOBOH HSOJinuHeH, nponHTaHHOH nojiHopraHOCHJioKcaHOBOH 
CMOAOH, H CO CTCKJIHHHOH OHJICTKOH, TOHCC npODHTaHHOH CMOJIOH. 



Phc. 2 . njiaMH ropejiKH HanpaBJieHO na o 6 MOTKy crraTopa sjieKxpojlBH- 
rarejiH; oSMoma c KpeMHHHOpraH-HMecKOH HaojiauHeft (KJiacc CB) bu- 
AejpiiK'HiBaeT AeftcTBa-e ojiaMeaH. 


CjioHCTue MaTepHajibi Ha ocHOse CTeKJioTKaHH h nojiHopraHO- 
cHJioKcaHOBbix CMOJI, a TaKH<e npeccoBaHHbie AexajiH bbjihiotch 
B eCbMa BaJKHblM BHAOM SJieKXpOHBOJIHUHOHHblX MaxepHajiOB KJiac- 
ca CB. 3xh Maxepnajibi Heo6xoflHMbi xaKHx 9AeMeHX0B 060- 
pyAOBaHHH, KaK AyxocxoftKHH naHCAbHbift MaxepHaA, BbiKAionaxe- 
AH, KAHHbH, Aep>KaxeAH Haxpexbix SAeKxpoAOB H X. n. MaAbie ah- 
SAeKxpHAecKHe noxepH nosBOAsiiox HcnoAbsoBaxb axH MaxepHaAbi b 

BbICOKOqaCXOXHOM H SAeKXpOHHOM o6opyAOBaHHH. 

HcnoAb30BaHHe noAHopraHOCHAOKcaHOB b Moxopax nosBOAHex 
nOBbICHXb HX MOIUHOCXb, HB yBBAHHHBaH ra6apHXOB. BoAbUJOe 3Ha- 

HCHHe HMeex xaKJKe npHMeHeHHe H30AflUHH KAacca CB n caohcxhx 
M axepHaAOB Ha ocHOBe cxeKAOxKaHH h noAHopranocHAOKcaHOB b 
npoHSBOACXBe HOBbix xpaHC(J)opMaxopoB. Mo>kho noAaraxb, mxo 
KA acc H30AHU.HH B, X. 6. 3AeKxpoH30AHpyK)ui,He MaxepHaAbi Ha 
ocHOBe cxeKAOBOAOKHa, cxeKAoxKaneH h opraHHHecKHX noAHMepoB, 
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6yaeT saMeneH b cyxnx TpaHc4)opMaTOpax na hsojihuhio KJiacca 
CE. 3to no3BOJiHT noBbiCHTb pa6oHHe xeMnepaxypu TpaHC(J)opMa- 
TopoB CO 130 flo 180° H csKOHOMHTb Me;ib, crajib h Apyrae Mare- 
pnajibi. HecoMHCHHO, qro nponHTUBaTb creKJiOBOJioKHo h acOecx, 
Koxopue caMH no ce6e ycxoftqHBbi k bhcokhm xeMnepaxypaM, ne- 
xenjiocxoHKHMH opraHHqecKHMH JiaxaMH HeuejiecooOpaano. fljin 
3XOH uejiH, KOHenno, no;ixoAHmHMH hbjihhdxch nojiHopranocHJiOKca- 
Hbl. PaSBHXHe npOMbllUJieHHOCXH, npOH3BOflHmeft KpeMHHflopraHH- 
iiecKHe nojiHMepbi, no3Bo;iHx uinpoKO npHMCHHXb hobhA bha H3o- 
JiHUHH npn HsroxoBJieHHH xpaHC(J)opMaxopoB. 



Phc 3. HaMOToqHHe HSjieaHH: UHJiHHapu h xpydKH h 3 cxeioioTKaHH h 
nOJIHKpeHlHJIMeTHJrOHJIOKiCatHOBblX CMOJI JIJISI iHSOlJiauHH CyX'HX Tp'aiHO(J)Oip<Ma- 
TOipOB c paGoHeH TeiMinepaxyipOH 180®. 

Bojibuioe npeHMymecxBO xpaHC(})opMaxopoB c hbo^ihuhch 
KJ iacca CE — xpaHC(J)opMaxopoB BenxHJiHpyeMofi h repMcxHHecKH 
3aKpbIXOH KOHCXpyKUHH — BaKJHOVaeXCH B XOM, qxo OHH 3HanH- 

xejibHo MCHbuie cyxHx xpaHC(|5opMaxopoB c HBOJiauHefl KJiacca E 
H Hx H3roxoBJieHHfl xpe6yexca na 15% MCHbine Mean. Macjin- 
Hbie xpaHc4)opMaxopbi npnxoflHxcfl ycxanaBJiHBaxb CHapy>KH, hxo 
npHBOAHX K flonojiHHxejibHOMy pacxo;iy mcah H3-3a yAJinneuHn 
noflBOflHmnx npoBOflOB. BapbiBoOeaonacHbie cyxne xpaHccJjopMaxo- 
pbt c H30JiHi],HeH KJiacca CB Moryx 6bixb ycxanoBJiCHH Bnyxpn no- 
McmeHHH, H fljia HHx He xpedyioxcfl cneitHajibHbie KaMepw. y>Ke 
HMeioxcH xpaHc4)opMaxopbi c HaojiHUHefl Kjiacca CE na HanpnjKC- 
HHe ox 5 flo 50 /ce H c MomnocxbK) ox 500 ao 1500 kbt . 

Ha PHC. 3 noKaaaHbi UHJiHH.apbi, xpy6KH h 3 cxemiHHHofl xKaHH 
H nojiHopraHOCHjioKcanoBOH cmojiu jijih cyxHx xpaHC(J)opMaxopoB 
Ha pa6oMHe xeMnepaxypa 180°. 

HHxepecHo oxMexHXb ycxoftHHBOcxb cxeiuiOBOjioKHHCxbrx Maxe- 
pHa.aoB K fleftcxBHio njiaMenn. Ha pnc. 4 H3o6pa>KeHo aeScxBHe 
njiaMCHH auexHJieHOBofi ropejiKH (npHMepno 1800°) na KaxyiuKy 
(paapea) repMexHuecKH saKpbixoro xpaHC(|)opMaxopa c HsojinuHeft 
H3 MaxepHajiOB KJiacca CE (cxeioio h no.nHopraHOCHjioKcaHOBbie 
i4 
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CMOJibi); A*nH cpaBHCHHH Ha pHC. 5 noKaaaHO, KaKoe AeflcTBHe Ha 
crajibHyK) njiHTy toau^hhoh 50 mm oKaaajio njiaMH aueTHJienoBOH 
ropejiKH B TeneHHe xoro >Ke BpeMCHH. 



Phc. 4. KpeMHHHopraHHHecKHfl 

H3'0;iHUlH5I KaTyiUKH 'Iipa'H 04 )OpMia- 
Topa nipH ;ieH-cTiB.H'H na iHee n;ia- 
MeHH naBOBOH ropejiKH. 


Phc. 5. CrajibHafl njiHxa tojiiuhhoh 50 mm 
iH KaiymKa TpaiHC(jK)ipiMaTOip'a nocJie 
cxBHH iHa mx HJiaiMeHiH raaoBoft .poipemw. 


noAuduMeruAcuAOKcaHoean peauna. Sra KpeMiHHHopraHHHe- 
CKaa pesHHa nojiyHaexcH b peayjibTare 

flHXJiopcHJiana- b boaho 8 cpeae h nocjienyromero narpeBaHHa^ hjih 
o6pa6oTKH KaTajiHsaTopoM npoAyKxa peaKUHH. B noJiy^ienHbiH no- 
jiHMep bboahx nanoJiHHxeJiH: okhcb xHxaHa, okhcb uHHKa, oKHCb 
KpcMHHfl,- H nepeKHCb 6eH30Hjia — B KaaecxBC ByjiKaHHsyiomero 
arenxa. HarpCBaHHC xanofi cmcch hphboahx k nojiyaeiiHK) pe- 

3HHbl. „ 

HcKJHoaHxejibHaa peHHOcxb nojiHopraHOCHJioKcaHOBOH pesHHb 
H B 031 vrO)KHOCXH 66 npHM6H6HHfl MOXyX 6bIXb HJlAIOCXpHpOBaHbl H6- 
KOXOPUMH XHnHMHblMH npHMepaMH. 

P63HHa npOXHBOCXOHX npOAOJ15KHX6JIbHOMy neHCXBHio noBbiiueH- 

Hofl xeMnepaxypbi (150°) b x6H6hh 6 BPeMeHH Bo 

MHOXHX cJiVHaax oHa yA 0 BJi 6 XB 0 pHX 6 ;ibH 0 pa6oxa6x npH +220 H 
"HrBHAep>KHBaxb ^Mn6paVy -60». ^xo Ae^iaex axox Ma- 

X6pHaJI OCOOeHHO npHXOAHblM AJIH HCnOJlb30BaHHfl ® P„. 

OoxaiOmHX B lUHpOKOM HHX6pBajl6 X6Mn6paxyp. P . ncQ" 

AOKcaHOBaa p63HHa b HHX6pBaJi6 x6Mnepaxyp ot ^ . 

OXJIHHaeXCH H63HaqHX6JIbHbIMH ocxaxoHHfaiMH Ae(t)OpMaUHHMH, X. ^ 
Se Shxhh Harpy3KH OHa noMXH noAHOCXbio npHHHMa6x cboh 
neDBOHanajibHbie pasMepbi, b to BpeMH kbk Bce opranHHecKHe p 
3hL npH AefiCXBHH BbICOKOfi x6Mn6paxypH CXaHOBHXCH *ecxKHMH 
Ha PHC 6 noKaaaHa ABepua neHH c xenjiocxoHKOH npoKjraAKOH h 3 
KDeMHHH0praHHH6aK0H pe3HHbi; paOoMan xeMnepaxypa 180 . 

B cpaBHeHHH c opraHHHecKHMH p63HHaMH no;iHopraHOCH;ioKca- 
HOBaa pShS no CBOeft XepMHM6CKOa CXadHAbHOCXH HBJ1H6XCH 
yHHKaAbHOft. npH HSrOXOBAeHHH H3 He6 H3Ae:iHH "P°; 

xoaht ByjiKaHHsauHK) npH bucokoh T6Mn6paxyp ( )> P 
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syjibTaxe raKofi o6pa6oTKH npHo6peTaioTCH onxHMajibHbie MexaHH- 
HecKHe CBOHCXBa. B ocxajibHOM mcxo^ npoHBBOACXBa nojiHopraHo- 
cHJiOKcaHOBOH pesHHbi nojio6eH Mexo/iaM npoHSBO/icxBa opraHHMs- 
CKHX peSHH. 


yAejibUbiH Bee nojiHopranocH- 
^OKcaHOBOH pesHHbi 2,13 (npH 
+ 20°), yj^jiHHeHHe 100—600%; 
npoHHOcxb Ha paapHB 35 — 45 
KelcM^, iixo MeHbiiie npoHHocxH 
opraHHtiecKHx pesHH, y Koxopbix 
OHa Bbiiiie 130 kb/cm^; hob jime- 
paxype hmcioxch yKasaHHH, qxo 
nojiyueHbi onbixHbie o6pa3iibi no- 
JiHopranocHJioKcaHOBbix pesHH c 
npoHHOcxbio Ha paapwB okojio 
135 K 2 /cM^. HQBbie HCCJieAOBaHHH 
no3BOJiHK)x ojKHflaxb, qxo npoM- 
Hoexb KpeMHHHOpraHHHeCKOH pe- 
3HHbI MO>KeX 6bIXb IipHdjIHHCeHa K 
npOHHOeXH OpraHHHeCKHX pe3HH. 

BbicoKan xenjiocxofiKocxb h 

M0p030CX0fiK0CXb HOJIHOpraHO- 
CHJIOKCaHOBOH pe 3 HHbI n03BOJTfleX 
yjKe ceflqac Hcnojib30Baxb ee ajih 
H 3roxoB;ieHHH npoKJiajlOK, cneuH- 
ajibHbix pijianroB h ynjioxHHxe- 
Jieft. B JiHxepaxype onHcaHbi ,;ieH- 
xoqHbie HarpeBaxejibHbie ajieMenxbi caMoro paanoodpaanoro na- 
SHaMenHH, y Koxopbix npoBojioqnbie conpoxHBJieHHH BnpeccoBaHbi 
B pesHHy. TaKHe HarpeBaxejibHbie SJieivieHXbi 6 jiaro,ziap 5 i bucokoh 
xenjiocxoHKOcxH peaHHbi Moryx na noBepxHocxH paaBHBaxb xtM- 
nepaxypy 95 . PeaHHOBaa ajiacxHHHaa rydKa, ycxoftqHBaa npH 
xeMnepaxypax ao +200°, npHro;iHa am jicxkhx npoKJiaaoK b 
aBHauHH H peKOMeH^yexcH kbr aMopxHaaxop am npH 6 opoB. Ona 
Moarex npHMeHHXbca b KanecxBe npoKJiaAOK jxjih Asepep neqefl h 
pe4)pHwepaxopoB. 

CxeKJioxKaHb, npoHHxaHHaa peaHHOft h ox^opMOBaHHaa b bhac 
ro^jpHpoBaHHbix naxpy 6 KOB, KOxopHC Moryx noABcpraxbca Aeft- 
cxbhk) BbicoKHx xeMnepaxyp (ao 200°), npHMCHHexcH aah cocah- 
HeHHH xpy 6 B BoaAyxoAyBKax chaobux yexanoBOK. JlHa(j)parMbi na 
ocHOBe peaHHbi moh<ho HcnoAbaoBaxb aah raaoMexpoB h peryjiaxo- 
poB AaBJieHHH (xaM, xAe BbiAejinexcH anaqHxejibHoe KojinqecxBO 
xenaa) . 3xox >Ke MaxepHaji mohcho npHMeHHXb ajih MeuiKOB, 
HcnojibayeMbix^ npH ^JopMOBaHHH cjiohcxux njiacxHKOB. Tpy 6 u h 3 
npopeaHHCHHoft cxeKAoxnanH npHMenaioxcfl b Henoxopbix CAyqaax 
A-JiH aaMCHbi aAioMHHHeBbix xpy 6 . PeaHHa mojkcx HcnoAbaoBaxbca 
B KaqecxBe BaKyyMHbix npoKAaAOK, Koxopbie npH AeftcxBHH xenaa 
He BbiACAHiox AexyqHx npOAyKxoB. B coqexaHHH c acSeexoBbiM bo- 
16 



Phc. 6. TepMoexaT (pa6oqaH xeM- 
nepaxypa 180°) c npoKflajiKoft H3 
nojrHmiH'M‘eTHi.iiic Hi/iiOKC'atH oiBcii ipe shih w . 
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jioKHOM ee MO^HO npuMeHHTb B KJiananax c uejibio npe^oxpaHeHHH 
pecHBepoB OT H36biTOTOoro AaBJieHHH. Bee Apyrne AHa4)parMbi na 
ocHOBe opraHHHCCKHx pesHH H ac6ecTa npH cpaBHHxejibHbix Hcnbi- 
TaHHHX BbixoAHJiH H 3 cxpoH B pe 3 yjibxaxe cxapeHHH nocjie 
200—360 xbic. UHKJioB, B xo BpeMH KaK AHa(|)parMa h 3 nojiHopra- 

HOCHJIOKCaHOBOH pe3HHbI IlOCJie 1 MJIH. UHKJIOB 6bIJia B OXJIHHHOM 





Phc. 7. SaBHCHMocTb TanreHca yrjia ah3ji€k- 
rpH'iecKHX noiepb (tg6) or TeMnepaxypbi 
JlJin nOJIHAHMeTHJICHJIOKCaHOBOH peSHHbl (KpH- 
Ban 1 ) M ipesH'Hbi h 3 (Hary.p'ajibH-oo'o KaynyKa 
(iKlpHBaH 2). 


Phc. 8. SaBHCHMOCTb sJieK- 
ppHlMeCKOH OipOMHOCTH {tfip) 
OT xeM'neipaTyp'U auih hojih- 
AH'MexHLJi'CMJioKcaHiOBODO Kay- 
qyna c Si02 (BepxHHH KpiH- 
Ban) H opraHHqecKoro Kay- 
qyKa. 


COCXOHIHHH;* HjICXeKblH aC'6eCT, inponHXaHHblH iKpeMHHHOpraHH=^€- 
CKHM KayuyKOM, Moxcex cjiyKHXb naroAOcxoftiKHM npoKJiaAOHHbiM 
MaxepnajiOM aah inpo>Ke'KTopoB h Apyrnx ycxanoiBOK, Koxopbie 
SKonAyaxHpyKDXCH b uiHpoKOM AHanaaoHe xeMnepaxyp. 

KpeMHHHOpraHH^ecKaH peaHHa HBJinexcH xopouiHM hsoahxO’ 
poM! AHSAeKxpH^ecKan npoHHuaeMOCXb pasna 3,5 — 5,5; ahsack- 
xpHHecKan npoqHOCXb — 15 — 20 kb/mm, xanreHC yrjia AHSJieKxpH- 
uecKHx noxepb npH 50 3t{ cocxaBjinex 0,001. FIpeAcxaBACHHe o6 hs- 
MeneHHH xanrenca yr^a noxepb (npH 800 c poexoM xeivinepaxy- 
pbi jxjin peaHHbi H3 HaxypaJibHoro Kay^yna h noAHopranocHJiOKca- 
HOBoro Aaex pnc. 7. AnajiorHHHaH Kapxnna HMeex Meexo h npn 
CpaBHeHHH 3JieKTpHHeCKOH npOHHOeXH nOJIHOpraHOCHAOKCaHOBOrO 
KaynyKa h HaxypaAbHoro (pnc. 8). SjiacxoMepoBaH hsoahuhh 
ycxoHHHBa K aghctbhk) A-^nxeJibHoro narpeBa. BjiaroAapn xaKHM 
CBOHCXBaM KpeMHHHopraHHnecKaH peanna npHivienHexca TaK>Ke jiJin 
nojiy^eHHH xenAocxoHKOH hsoahuhh npoBOAOB, Ka6eAeH, jxjin H3ro- 
TOBAeHHH CXeKAO-peaHHOBOH H30A5IUHH JXJ191 ABHEaxeACH H X. A- 
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Mudme KpeMHUuopzaHmecme noAUMepu . Ohh nojiyqaioTCH 
npH AefiCTBHH BOabI Ha CMeCb AHajIKHJIAHXJIOpCHJiaHa h rpHajIKHJI- 
xjiopcHjiaiia npH KOMHaiHOH TeMneparype. CBoflcTBa nojiynaeMbix 
}KH;iKOCTeH (BHSKOCTb, MOJieKyjIHpHblH BBC, TCMnepaTyphl KHneHHH) 
H3MeHHK)TCH B SaBHCHMOCTH OT COOTHOUieHHH KOMIlOHeHTOB CMeCH. 
yBejiHHeHHe KOjiHqecTBa AHajiKHJiAHxjiopcHjiaHa npHBOAHx k 
yBejiH^eHHK) bhskocth, cpeAHetro MOJieKyjiHpiHoro ’Beca h xeMnepa- 
xypbl KHneHHH H<HAKOCtH. 

OpraHocHJiOKcaHOBbie JKHAKHe nojiHMepbi Moryx 6bixb naroxoB- 
jieuhi c pasAHqHOH BHSKocxbio: ox snaqeHHH, 6 ah3khx k bh3kocxh 
BOA bI, AO BH3KOCXH B HeCKOJIbKO XblCHH nyaS (npH KOMHaXHOH XeM- 

nepaxype) , 

y KpeMHHHOpraHHqecKHx khakocxch c H3MeHeHHeM xcMnepa- 
xypbi BHSKOcxb MennexcH SHaqnxejibHO MeHbuie, qeM y He(})XHHbix 
MaceA, HHaqe roBopn, sxh >khakocxh hmciox MaAbift xeMnepaxyp- 
HMH K03(J)(J)HAHeHX BH3KOCXH. Ha pHC. 9 HOKasaHa aaBHCHMOCXb 
BH3KOCXH ox AaBAeHHH JIJIH Ha(f)XeHOBbIX, napa(J)HHOBbIX H nOAH- 



0 500 mo moQ 2000 tfe/tj/ 

PhC. 9 . SaBHCHMOCTb BflSKOCTH (Igq) OT ABEJIC- 
HHH Ha({)TeHOBoro (KpHBan 7 ), napa 4 )HHOBoro 

(KpiHiBa5i 2 ) 'H incwiHiapiraHiocHJioKcaHOBOtro Macjia 
(KipiHiB aH 3 ) . 

OpraHOCHAOKCaHOBblX MaceA. KbK BHAHO H 3 paCCMOXpeHHH 3X0X0 
rpa(J)HKa, y noAHopraHOCHAOKcanoBoro MacAa 3xa saBHCHMocxb 
BHpa^Kena Menee pesKO. HeKoxopoe npeAcxasAeHHe o xom, kbr 
MeHHeXCH BHSKOCXb nOAHOpraHOCHAOKCaHOBOFO MaCAa B SaBHCHMO- 
cxH ox xeMnepaxypbi, Aaiox KpHBbie, H3o6paH<eHHbie na pnc. 10; 
AAh cpaBHeHHH Ha 3X0M me rpa(})HKe noKaaano HSMenenHe bh 3 ko- 
cxH He4)XHHoro MacAa. 

TeMnepaxypa KHneHHH noAHopranocHAOKcaHOBbix JKHAKOcxefi 
HaxoAHxcH b npeAeAax ox lOO"" (npn HopMaAbHOM AaBAeHHH) ao 
SSO*" (npH AaBAeHHH 1 mm pxyxHoro cxoAOa). TeMnepaxypa aa- 
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MepaaHHH mhofhx KpeMHHHopraHHqecKHX scHAKocTefi jiewHT 
HH>Ke — 80°, B TO BpeMH KaK y He4)TflHbix Maceji c Toft nee TeMne- 
parypoft KHneHHH ona Bbime — 40°. 

nojiHopranocHjioKcaHOBbie whakocth ne fleficTByrox aa paa- 
jiHHHbie Merajuibi a cnjiaBbi (Me^b, 6poH3y, jiaxyab, ajiKJMHaafl, 
Kejieao, Maraafl, ojiobo h ap ), aa njiacTMaccu a Maorae bhau 
opraaaaecKHx pesaa. 

3tB >KHAK0CTH OTJIBHaiOTCH TaK>Ke BbICOKHMH flaSJieKTpHHeCKH- 
Ma cBoacTBaMa, hto HJiJiiocTpapyeTca. apaBbiMa saBacaMocTa a,a- 
B.aeKTpaaecKoft npoaau,aeMOCTa a raareaca yrjia flaajieKTpaaecKax 
noTepb (npa paaabix aacTorax) ot TeMnepaxypbi (pac. 11.). 

KpeMaaaopraaaaecKae ata^Koexa, o6jiaAaK)iuae xaKaM komh- 
jieKCOM CBoacTB, MOJKBO npBMeaHXb B KaaecxBe aBTaneaaoB npa- 
caflKB K Mac.fiy b KpaBomanabix Kopo6Kax, pa6oxaiomax npa bh- 
coKoa xeMnepaxype. Oaa xaKwe npaMeaHKDXca Kaa aaxaBcneaaBa- 
xeaa B npoasBOACXBe caxapa, Baaa, caaxexaaecKoro Kayayaa 
a X. A- Hx Moa<ao acnojibsoBaxb CMasaa b npouecce npecco- 



Phc. 10. SaBHCHMOCTb BHSKOCTH OT TeMnepaxypbi jxji9i Maceji c 

paSJI'HMiH'OH iH'a‘MaJIb'HOH iBH3!K€CTbK): nOJI^OlpTaWOCHfJrOKCaiHOBblX 
(criAOtUHbie AUHUU) H IHe(})THHblX (nyUKTUpHbie AUHUU). 

BaHHH pesHH (b 3TOM cjiynac npHMeHHercH 35-npoueHTHaH sMyjib- 
CHH ^hakocth b Bojxe) H njiacTMacc (ynoTpedjiHercfl 1 — 2-npo- 
ueHTHan CMecb ^hakocth c pacxBopHtejieM hjih b bhac 3MyAbCHn) . 
^HAKOCTH HaxoAHT npHMeHeHHe H B JiHxeHHOM ACAe, XAe ynoxpe6- 
AeHHe sMyAbCHH ^HAKoexH ofiecneHHBacx xopomee oxACAeRHe ox- 
AHBKH OX necRaHbix (})opM, 06pa6oxKa (})opM aah XAedoneqeHHH — 
HaneceHHe xohkoh nACHKH noAHMepa — nosBOAHex npoHSBOAHXb 
BbineqKy xAe6a b (J)opMe 200 pas. KpeMHHHopraHHqecKHe ^hako- 
exH HcnoAbsyioxcH aah npeAynpe^AeHHH npHMepsanHH saMopo- 
>KeHHOH nHIlXH K HOAKaM XOAOAHAbHHKOB H AAH yCXpaHeHHH DpH- 
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JiHnaHHH npoKJia^lOK k coeflHHHxejibHbiM (|)^aHi],aM KOMwyHHKaiiHH 
nyjibMaHOBCKHx BaronoB. UlnpoKoe npHMCHeHHe ohh naxoAHT b 
npOHBBOACTBe >KHAKHX H KOHCHCTCHTHblX CMaSOK AAH paSOTbl DDH 
HHsrax ( 60 ) H npH BbicoKHx (+200°) xeMnepaxypax. 

HeKOxopbie KpeMHHHopranHqecKHe khakocxh HcnojibsyioxcH 
AJIfl npHAaHHH rHApO(|)o6HOCXH («BOAOOXXajIKHBaK)mHX» cbohcxb) 
cxeKjiy, KepawHKe, Oyiviare, Kapxony, a xaxwe b xexcxHjibHOH npo- 
MWIHJieHHOCXH Ka« XHApO+oSHSaTOpbl HCKycCTBeHHOro BOJIOKHa 
npHveM nojiyqeHHbie npH o6pa6oxKe CBoftcxBa coxpaHHJoxcH 
Aa>Ke nocjie AecaxH XHMHqecKHx whcxor; pasjiHqHbie jkhakocxh 
O bijiH HcnbixaHbi aab o6pa6oxKH KOJKaHoft o6yBH, cnopxHBHoro hh- 
BeHxapa b pacqexe npH^axh hm rHApo4)o6Hbie cBoficxBa dea chh- 
>KeHHH nopHcxocxH iKo>KH. KpeMiHHHopraHHqecKHe jkhakocxh hbjih- 
K)TCH xaK>Ke nojiesHbiM MaxepHaAOM rHApo+oQHsauHH cxckjio- 
xKaHH H pasJiHqHbix xHTioB nonjias'KOB. 

Heo6biqHoe cbohcxbo sxhx >KHAKocxeH — MaAaa aasHCHMocxh 
BH3KOCXH OX xcMnepaxypbi — aBJisexcH nojiesHbiM jxm npHMeHeHHjj 
n/ AeMn(j)epax. Bojibiuan OKHMaeMocxb 

(AO 14 /o) HM 66 X HCKJIIOqHXCJIbHOG BHaqOHHG JXJlSi npHMGFiOHHH HX 
KaK aMOpXHSaUHOHHblX A{HAKOCXeH. 

CACAyex oxMexHXb SojiBiuyio nepcnexxHBHOcxb npHMeHCHHH 
KpeMHHHopraHHqecKHx xtHAKOcxeii b oSjiacxH coBAaHHH Maxepna- 
AOB, 06jiaAaK)mHX BUCOKHMH AUSJIOKXpHqeCKHMH CBOHCXBaMH. 

npHBeAeM AaHHbie o HCKoxopbix }«hakhx KpeMHHHopraHHqe- 
CKHX nOt/IHM6p3X, HSrOTOBJIHGMblX H 3 I 1 IGH npOMbllllJIGHHOCTbK). 
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Phc. 11. SaBHCHMOCTb TanreHca yrjia 4H3JTeKTpH‘ie- 
CKHX noTepb (tg6 ) h AHSJieKTpHqecKOH npoaHuae- 
moctk (g) OT TeMnepaxypu ajih nojiHjlHSTHjicH- 
JioKcaHOBOiS jkmakocth; m^pu y KipHBbix o6o3Ha- 
HaiOT qacTory b repuax. 
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^hakocth OKB, npeAcxaBjiaiomHe co6oh cNieCH ndJiM- 

OpraHOCHJlOKCaHOBblX >KHAKOCTeH C OaHIUeHHbIMH Tfl>KejlbIMH MHHe- 
paJIbHblMH MaCJiaMH, npHMeHHIOTCa CMaSKH npHfiopHbIX no/l' 
mnnHHKOB h ysjioB TpeHHH, pa6oTaiomHx npH xeMnepaxypax 
AO — 70°, a xaKjKC AJia npnroxoBAeHHH KOHCHCxeHXHUx HHSKOxeM- 
nepaxypHbix cMaaoK. 

>KHAKocxb BOC npHMeHHexcH KaK FHApaBjiHaecKaa 
>KHAKOCXb, y KOXopoH BflSKOcxb MaAo HSMeHHexcB c xcMBepaxy- 
poH. KpoMe xoro, axy >KHAKOcxb HcnoAbsyioT KaK cMasKy hah KaK 
ocHOBy AJifl cMasoK, paOoxaiomHX npn hhskhx xeMnepaxypax. 

;^hakocxh JVbJ^o 1, 2, 3, 4, 5 npeAcxaBAHiox co6o& pnA 
npOAyKXOB, BH3KOCXb KOXOpbIX HSMeHHeXCH OX 10 AO 1000 CaHXH- 
cxokcob; jkhakocxh JVe 1 — 4 hbahioxch AexynHMH npoAyKxaMH 
(xeMnepaxypbi KHneHHH ox 80 ao 250° npn 1 mm pxyxnoro cxoa- 
6a) ; JKHAKOcxb JSTe 5 — HeAexyna. >KHAKOCXb JMb 4 npHMeHaexca b 
K anecxBe xenAOHOCHxeAa, ycxoflnHBoro npn A<^HxeAbHofi pa6oxe 
npH 350° (ecAH Hex KOHxaKxa narpexoft jkhakocxh c BOSAyxoM). 
>KHAKOCxb JSfo 5 (npHMeHaeMaa b KanecxBe cmaskh) b Hacxoamee 
BpeMfl cxaAa HcnoAbsoBaxbca aah HsroxoBAenHH SMyAbCHH 
(3K^), ynoxpeOAaeMbix a^h npeAoxspameHHH npHAHnaHHH pe- 
3HHbl K (})OpMaM OpH OpeCCOBaHHH, a XaK>Ke npH npOH3BOACXBe 
OXAHBOK no MeXOAy AHXbH B oOOAOMKOBbie (J)OpMbI. 

^HAKOCXb KPn HBAHeXCH BH3KHM UeMBHXHpyiOmHM 

npoAyKxoM (BH3K0CXb 2400—15000 cxokcob); ona yncxpeOAHexca 

AAH HSrOXOBAeHHH repMeXH3HpyiOUl,HX COCXaBOB, BblAepJKHBaiOUIHX 

xeMnepaxypy ao +250° h oxAHnaiomHXCH bucokoh Ayro- h HCKpo- 

CXOflKOCXbK). 

CMa3Ka Ke 6 HMeex BHBKOcxb 200—275 canxHCxoKCOB; 
npeAHa3HaneHa ona ajw CMasKH nneBMaxHnecKHx CHCxeM h a-^h 
pa6oTbI B KOHTaKTe C MOpOSOCTOHKHMH peSHHaMH. 

KaJIOpH5I-2 HBJIHerCH SJieKTpOHaOJIHUHOHHOH H<HAKOCTbK) 
A.JIH aaJiHiBKa KOKAeiHcaxopoB H ApyroH annapaxypbi; oxjiHMaexcH 
BbicoKHMH AHSAeKxpHnecKHMH CBOHCXBaMH (xaHxeHC yxAa noxepb 
OKOAO 0,0002—0,0003; yAeAbHoe oO-beMHoe conpoxHBAeHHe nopHA- 
Ka I ■ \0-'* OM- cm) h secbMa MaAofl hx saBHCMMocxbKD ox nacxo- 
xbi H xeMnepaxypbi (b HHxepBaAe ox —60 ao +100°). 

BaKyyMHaH KpeMHHHopraHHnecKaH »ha- 
Kocxb (BK^) HcnoAbsyexcH kbk paOonaH KHAKOCxb aah napo- 
MacAHHbix HacocoB; ee npHMeHeHHe oOecnenHBaex noAynenHe Ba- 
KyyMa ao 1 • 10“® mm pxyxHoro cxoA6a; sxa jkhakocxb oxAHnaexcH 
BbicoKOH ycxoHHHBOcxbio K nepHOAHHecKOMy nanycKy BOSAyxa npH 
pa6oxe nacoca. 


Heo6xoAHMO oco6o ocxanoBHXbCH Ha Bonpoce HcnoAbBOBanHH 
KpeMHHHOpraHHHeoKHX noAHMepoB iKa'K rHApo(})o6H3axopoB. 

rHApo4)o6H3aU,HH, nOBblineHHe BAarOCXOHKOCXH paBAHHHblJC 
MaxepHaAOB hbahoxch BajKHoft HapoAHoxosHHCXBeHHoft SBAaneft. 
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MexaHH3M rH;ipo(J)o6H3Ht)yiotiiero ^eficTEHa KpeMHaflopfaMH* 
aeCKHX MOHOMepOB COCTOHT B TOM, qxo npH B3aHMOAeHCTBHH HX C 
BjiaroH, HaxoAameflcH Ha noBepxHocxH MaxepHaAa, o6pa3yexcH 
noAHMep B BHAe xoHiaSujHx hachok, He CMaaHBaeMbix boaoh. Ta- 
Kaa HACHKa npoHHO yAepxcHBaexcH na noBepxHocxH MaxepHaAa h 
Memaex BOAe pacxeKaxbca. 

^Mnorae KpeMHHHopraHHnecKHe coeAHHeHHH npHXOAHu aah ue- 
ACH rHApO(j306H3aUHH, OAHaKO A-JIH npHMeHCHHH HaAO BUfiHpaXb xa- 
KHe^ coeAHHeHHH, o6pa6oxKa KoxopuMH He yxyAuiaex Apyrax 
CBOHCXB MaxepnaAa. Ecah hhao noABeprnyxb rHApo(j)o6H3auHH ne- 
opraHHwecKHe MaxepnaAbi (KepaMHKy, cxeKAo, (})ap^opoBbie hsac- 
ahh), xo mo>kho npHMCHHXb AAH o6pa6oxKH xaKHe BeuxecxBa, khk 
AHMeXHAAHXAOpCHAan, MeXHAXpHXAOpCHAaH, SXHAXAOpCHAan’ ah- 
axHAAHXAopcHAan. 3xh jkhakocth o6ecneqHBaiOT xopo’myio 
rHApoq)ooH3auHio MaxepHaAOB. 

HeAocxaxKOM aAKHAXAopcHAanoB KaK rHApo(})o6H3axopoB hb- 
AHexcH xo, Hxo npH o6pa6oxKe hmh MaxepnaAa BbiAeAnexcH xao- 
PHCXWH BOAopoA no peaKHHH: 

nR,SiCl, -f- nH,0 -> (R,SiO)„ + 2nHCl . 

AsHHoe oScxoHxeAbcxBo npenHxcxByex npHMeHeHHio sxhx npo- 
AyKxoB A-JiH o6pa6oxKH ACTaAefi, coAcpAcaiuHx MexaAAHHecKHe qa- 
cxH, a xaKHce ajih o6pa6oxKH SyMaxH, kojkh, xeKcxHAH h ApyrHx 
MaxepHaAOB, na Koxopwe xAopHCXHfl BOAopoA AcflcxByex paapy- 


ilpyxHMH KpeMHHHOpraHHqeCKHMH COeAHHeHHHMH, Koxopbie 
ycneiuHo npHMCHHioxcH mjih rHApo(J)o6H3auHH koh<h, a xaKjKe ncA- 
AIOA03bI H 6yMarH, HBAHIOXCH aAKHAaMHHOCHAaHbl. npH HaneCeHHH 
3XHX coeAHHeHHH Ha MaxepnaA BbiACAHexcH aMMHaK no peaKUHH: 
nR2Si(NH.)2 + nH ,0 (RjSiOn + 2nNH3 • 

ripHcyxcxBHe aMMHaKa He yxyAUiaex KaqecxBa o6pa6axbiBaeMoro 
MaxepHaAa. 

TaKHMH JKHAKHMH nOAHMepaMH MOH<HO 06pa60XaXb He XOAbKO 
KepaMHqecKHe acthah, ohh npHxoAHbi h A'Hh o6pa6oxKH kojkh, xKa- 
Heft, iiiepcxH, SyMaxH h Apyrnx ueAAioAoaHbix MaxepnaAOB. Flpn 
xaKOfl o6pa6oxKe Hex onacHocxH paapyiuHXb MaxepHaA. 

Bee 3XH JKHAKOCXH MOJKHO OpHMeHHTb HAH B HapOOdpaSHOM 
cocxoHHHH, HAH npH noMoiHH noxpyHceHHH B HHX odpadaxuBaeMoxo 
MaxepnaAa. /Iah odpadoxKH b napax nyjKHo HMexb cneitHaAbHue 
KaMepw, a odpadoxna pacxBopaMH CBHsana c pacxoAOM pacxBo- 
pHXeAH. 

B nocACAHee BpeMH paapadoxana oqeHb HHxepecnaH KpeMHHH- 
opraHHqecKaH jKHAKOcxb, KoxopaH odAaAaex bucokoh aKXHBHocxbio 
H xopomo odpadaxbiBaex caMbie paanoodpaanbie MaxepHaAbi. 3xa 
JKHAKOcxb ceflqac HSBeexHa hoa HaaBanneM h b bhac BOAHofi 

SMyAbCHH. Ha axoft HOBofi rHApo(J)odH3HpyiomeH KpeMHHfiopraHH- 
qeCKOft^JKHAKOCXH MOJKHO AePKO H3rOXOBAHXb BOAHbie SMyAbCHH 
HyacHofi KOHueHxpauHH h naHOCHXb hx na MaxepHaA. 
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B OTjlMqHe OT odwqHbix KpeMHHHopraHiiqeckHx jkHAKOCxeH 
(nojiHflHajiKHJicHJiOKcaHOB), B MOJiCKyjiax KOTopbix CTpyKxypHaa 
eflHHHua HMeex cxpoeHHe: 

R 

I 

— 5i- O 
1 

R 

HOBaa jKHAKOCxb npcACxaBJiaex co6oft cMecb nojiHMeproMojioroB 
oSmefi 4>opMyAbi: 

H 

I 

— Si— O 
- R -In 

Jljia noJiyaeHHa >khakocxh TIOK Hcnojibsyioxca uinpoKO ao- 
cxynHue npoAyKxu, hxo ACJiaex BecbMa nepcncKXHBHbiM npaMene- 
HHe 3XOH atHAKOCXH, 

HajiHHHe B MOJicKyjiax nojiHMepa sHaaHxejibHoro KOJiHaecxsa 

rpynnHpoBOK — Si — H oCycAOBAHBaex HCKOxopbie cneu,H(t>H'ie- 

cKHe CBOHCXBa jkhakocxh TK^, KOXOPHX He Ha6AK)Aaexca y no- 
AHAHaAKhACHJlOKCaHOBUX HCHAKOCXCH. 

Hsbccxho, hxo cBaab KpeMHHa c axoMOM BOAopoAa o6biHHO 
AerKO pacmenAaexcH npH ashcxbhh OKHCAHxeAeft h meAOMeft no 
cxeMaM; 

1 ! 

— Si — H + O-^ — Si — OH; 


— Si — H + NaOH-* — Si — ONa + Hj ; 


— Si — ONa + HOH -> —Si — OH + NaOH . 


To odcxoaxeAbCXBO, hxo noAHaAKHArHApocHAOKcanoBbie jkha- 

I 

KOCXH o6pa3yK)x peaKU.HOHHOcnoco6Hue rpynnHpoBKH — Si OH, 

o6ecneHHBaeT oxHocHxeAbHyio AerKocxb saKpenACHHa noAHMepa Ha 
nOBepXHOCTH paSAHHHblX MaxepHaAOB. 

SMyAbCHH )khakocth TK^. Bume 6biAO ykasano, hxo 
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iia>KHbiM npeHMymecTBOM ;khakocth rK>K npn npHMeneHHH B 
KaqecTBe rHApo(J)o 6 H 3 HpyK)mero npo^yKia HBjineTCH cnocodHocTb 
ee odpasoBbiBaTb BO^Hbie sMyjibCHH. npHEe^eM npHiviep peuenxy- 

pbi SMyjibCHH: 

^HAKOCTb riOK 50 Bee. MacT. 

Bo^a ('BOTionpoiBOAHaH, pH = 7) 49 » » 

^^ejiaxHH xexHHHecKHH 1 » » 

BoAHbiH pacxBop ^ejiaxHHa CMemuBaexcH c ^H;;KOCXbK), h CMecb 
SMyjibrHpyexcH oObiqHbiMH Mexo^aMH (nanpHMep, b JiaOopaxop- 
Hbix ycjioBHHx — nyxeM AByx^acoBoro nepeivieiUHBaHHH nponeji- 
JiepnoH MemajiKOH, ;^ejiaioiaeH 2500—3000 o6/mhh). IlojiyqeHHaH 
xaKHM oOpaaoM 50-npoueHXHa5i sMyjibCHH no BHeuineMy BH^^y na- 
noMHHaex mojioko h eexpannex ycxoflqnBOcxb b xe^eHne mhoxhx 
cyxoK. B cjiynae Heo6xo;;HMocxH A^iHxejibHoro xpaneHHH b npo- 
AyKX AOJi^en 6bixb AofiaBJien anxHcenxHK. 

SMyAbCHH ^hakocxh rKTK 6bijih ycneuiHO npHivienenbi b ue- 
AOM pHAe CAynaeB. BbiAa noKasana BosMo^Hoexb HcnoAbsoBaHHH 
SMyAbCHH B 3 aMeH KaHH(})OAH AAH npOKAeHKH 6 yMarH, qxo n 03 BO> 



P'HC. 12 . KanjiH BOAbi ina Heo 6 pa 6 oT!a;HHOM KapiOHe (cAeea) « na 
KapTOHe, o6pa6oTaHHOM KpeMHuftopraHH^ecKHM nojiHMepoM 
(enpaea ) . 

Anex ynpocxHXb xexHOAornnecKHH npouecc npoH3BOAcxBa 6yMarH 
H yAyqiuHXb ee KaqecxBo. OnbixHbie paSoxbi noKaaaAH, ^TO npH- 
Menenne SMyAbCHH aah aaiviacAHBaHHH b npouecce npHAennH mep- 
eXH npHBOAHX K 3HanHXeAbHOMy CHH>KeHHIO oOpbIBHOeXH npH npo- 
H3BOACXBe xKaHCH, ^T 0 A^ex cyiuecxBeHHyK) skohomhk) mepexH; 
KpoMe xoro, o6pa6oxKa SMyAbcnen o6ecne^HBaex SHannxeAbHoe 
yAynmeHHe xaqecxBa XKanen, b ocoSeHHOcxH rpy6oiuepcxHbix. Ho- 
Kaaana xaxA^e B03MOACHOcxb noAynenHH noAHOcxbio rHApo(J)o6Hbix 
xKaneH. BBCAenne 0,02% boahoh SMyAbCHH b necHano-BOAOKHH- 
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CTHH mH(J)ep BABoe CHH^aex ero BOAonorjiomaeMOCTb h yeejiHHH" 
Baer MopoaocTOHKOCTb. llojiyqeHbi nano^HTejibHbie pesyjibTara 
npH npHMeHCHHH SMyjIbCHH JlJin rHApO(J)o6H3aUHH CJIIOAbl. 



Phc. 13. KanjiH bojiu wa cJ)ap4)opoBHx Haojiaiopax: Ha He- 
o6pa6oTaHHOM (cAeea) h o6pa6oTaHHOM (cnpaea) KpeM- 
HHHopraHHqecKHM nojiHMepoM, 

VBejiHqeHHe boaoctohkocth pasjiHqHbix MaxepHajioB b peayjib- 
lare o6pa6oTKH hx rHApo(})o6H3HpyK)mHMH KpeMHHHopraHHqecKH- 
MH nOJIHMepaMH MO^HO HJIAIOCTpHpOBaTb CAeAyiOIAHMH npHMepa- 
MH. Ha PHC. 12 noKaaana KanJiH BOAbi, HaHeceHHan Ha Heo6pa6o- 
TaHHbiH KaproH h na o6pa6oTaHHbiH KpCMHHHOpraHHqecKHM nojiH- 
MepOM, a Ha pHc. 13 noiKasaHbi KanjiH na o6pa6oTaH'Hbix nojiHMe- 



Phc. 14. KanJiH bojih m peAKofl cxeKjiHHHOH TKann, o6pa6cyraHHoft 
KpeMHHfiopraHHqecKiHM coeaHHeHHeM (cAeea), Ha rycxoH — o6pa6o- 
TaiHOH (0 cepeduHe) h ina iH0o^pa5orra«HOH (cnpaea). 

poM H Heo6pa6oTaHHbix ({)ap(|)opoBbix H30AHT0pax. H3 paccMOTpe- 
HHH 3THX pHcyHKOB BHAHO, HTO Ha MaTcpHaAax, o6pa6oTaHHbix 
rHApo(|)o6HbiMH KpeMHHHopraHHqecKHMH noAHMepaMH, KanAH bo- 
Abi He pacTeKaexcH, a na Heo6pa6oxaHHbix pacxeKaexcq h BOHXbi- 
BaexcH (KapxoH) hah AexKO pacxeKaexcn (na noBepxHocxH (j}ap- 
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(J)opa). BojibiuyK) ycTOH^HBOcxb k boag nocjie o6pa6oTKH sthmh 
B emecTBaMH npHodpexaiOT xaK^Ke njioxHbie h peAKne cxeKjiHHHbie 
XKaHH (pHC. 14). 

Ecjih KpeMHHHopraHHqecKHe nojiHMepbi (cmojih, >khakocxh) 
BBecxH B cxpOHxejibHbie Maxepnajibi, xo hx BJiaro- h axMoc4)epo- 
cxoHKocxb pesKO noBbiuiaexcH. Ha pHC. 15 noKasanbi cxoji6bi hs 
ueMCHxa, a na pHC. 16 — KapHHSbi, o6pa6oxaHHbie h He o6pa6o- 
xaHHbie KpeMHHHopraHHqecKHMH nojiHMepaMH. 3xh pHcyHKH 
HJiJiiocxpHpyiox OojibuiyK) ycxoHMHBOcxb K BOAe o6pa6oxaHHbix 
cxpoHxejibHbix MaxepHajioB. 



Phc. 15. UeMeHTHbie cTOji6bi, o6pa6oTaHHbie KpeMHHftopraHHqe- 
CKH'M inoji.HiMepoM, He inipOinyiCiKaiOT eoinbi; na iHeoi6pa6oTa!H‘HoiM 
CTOJiSe {KpauHuu CAeea) saMeTHO nipoHHiKiHOBeHHe mnu; ohhmok 
c;iejiaH 'Hepea 7 uacoiB oocjie aa^iHiBWH Bouibi. 


HHxepecHbie h npaKXHnecKH BecbMa Ba>KHbie pesyjibxaxH no- 
jiyneHbi npH o6pa6oxKe xKaHefi KpeMHHHopraHHHecKHMH nojiHMe- 
paMH: xaKan xKanb cxaHOBHxcH nenpoMOKaeMOH bo BpeMH ao>kah. 
>KhAKHH SXHJICHJIHKaX (sXHJIOBblH 34)Hp OpXQKpeMHeBOH KHCJIOXbl) 

cnoco 6 eH o 6 pa 30 BbiBaxb xenjiocxoHKyio (ao 1800°) njieHKy h no* 
3 xoMy HcnojibsyexcH b npeuHSHOHHOM Jinxbe Aexajien. 

IloAueuHUACUAOKcaHbL 3xH coeAHHeHHH nojiynaioxcH npn agh- 

CXBHH BOAbI Ha BHHHJIXJIOpCHJiaHbl. IlpHCyXCXBHe BHHHJIbHbIX 
rpynn b MOJiexyjiax nojiHMepoB nosBOJinex hm Bcxynaxb b xhmh- 
qecKHe peaKUHH c no.nH3(|)HpHbiMH h ApymMH CMOJiaMH, coAep>Ka- 
lAHMH HenpeAeAbHbie rpynnbi. IloAHBHHHjieHJioKcaHbi xopoino co- 
BMemaiOXCH C nOJlH3(|)HpHbIMH CMOJiaMH. 
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HsBecTHo, mo Me^caHH^ecKan npo^HocTb cxeKJioTeKCTOjiHTa, h3- 
rOTOBJieHHOrO H3 CXeKJIHHHOft XKaHH, CKJieeHHOH nOJlH34)HpHbIMH 
CMOJiaMH, pesKo yMeHbiuaexcfl uoji AeftcxBHeM BJiarH. Tax, Mexa- 
HHHecKan npo'iHOCXb (Ha paspbiB) 
xaKoro cxeKjioxeKcxoJiHxa b cy- 
XOM COCXOHHHH pasHB 4200 — 

4500 Ke/'cM^, HO nocjie ysjia^HeHHH 
OHa cHH>KaexcH ao 2800 Ka/cM^, 

Ecjih cxeKJiHHHyio TKaHb nepBOHa” 

MaJIbHO nOKpblXb XOHiKHM CJIOeM 
nOJIHBHHHJTCHJIOKCaHOtBOH CMOJIbI, a 
3axeM o6pa6oxaHHyio xKaub cKJieHxb 
n0JIH3(})HpH0H CMO.XOH, XO HOJiy- 
H a excH cxeK JioxeKcxo Ji Hx, Koxop bi h 
nocjie yBJia>KHeHH5i HMeex npoHHocxb 
4000 — 4300 Ka/cMT, x. e. coxpaHnex 
95 % npoHHocxH. 

nOJIHBHHHJICHJIOKCaHOBbie CMO- 
JIbI, o6jiaAaH xopouiCH aAresHcfi k 
cxeKjiy, 3a«pbiBaiox Bce 'nycxoxbi BOKpyr cxeKJiHHHbix bojiokoih h 
npcAynpoKAaiox npoHHKHOBeHHe boabi baojib BOAoxna 3a cnex Ka- 

HHAAHpHblX CHJl. BAaxOAapH 3XOMy yAyHUiaeXCH BOAOCXOilKOCXb 

MaxepHaJia. B jiHxepaxype onHcaHbi CBoftcxBa cxeKJioxexcxojiHxa 
Ha noAHopraHOCHJioKcanoBOH CMojie, noAyneHHoro npH AaBjieHHH 
OKOAO 2 — 2,5 Ka/cM^, OpoHHocxb xaKoro cxeKAoxcKCxoAHxa npH 
25 ° jieMm b npeACAax 1750 — 2460 Ka/cM^, a npH 260 ° paBHa 
845 — 1058 Ka/cM^, 

riocAe npoAOAJKHxejibHoro nporpesa npn xeMnepaxypax 
110 — 260 ° cxeKAoxeKcxoAHx coxpannex cboh MexaHHHecKHe cboh- 
cxBa.TaK, npH 20 ° npcACJi npoHHOcxH Ha H3rH6 paBCH 
2100 Ka/cM^, npH 150 °— 1050 , npn 370 °— 1000 , npn 483 " — 
520 Ka/cM^\ npcACA npoHHocxH na pacxHHceHHe npH 25 ° paaen 
2400 — 3160 Ka/cM^, npH 260 ° — 1540 — 1750 Ka/cM^, MoAyAb 
ynpyrocxH npH cxaxHHecKOM H3rH6e npH 25 ° paBen 210 000 — 
246 000 Ka/cM^, a npH 260 ° — 175 000 — 133 000 KajcM^, JlHSJieK- 
xpHHecKaa npoHHocxb sxoro MaxepnaAa cocxaBJinex 
3 , 8 — 14,9 kb/mm; AyrocxofiKocxb — 350 ceK. CxeKJioxcKcxoAHx na 
KpeMHHHopraHHHecKHx cMOAax xenAOCxoeK. HanpHMep, cxaKan, 
CAeAaHHbiH H3 xaKoro MaxepHaAa, BbiAep>KHBaex pacnjiaBACHHbiH 
CBHHCA ( 327 °) B XCHCHHe HeCKOJIbKHX AHCH. 

SaUlfUTHbie nOKpblTUH. riOAHOpraHOCHJIOKCaHbl HaXOAHX UIHpO- 
Koe npHMCHeHHe b KanecxBe xenAOcxoHKHx h axMOCcjiepocxoHKHX 
noKpbixHH AJTH aamHXbi ox KopposHH JKCJieaa, cxaAH, baiomhhhh h 
ApyrHX MexaAAOB. 3xH nOKpbIXHH HCnOAbayiOXCH AJIH OKpaCKH 
aACKxpHHecKHX neqefl, 3AeKxpHHecKHx HarpcBaxeAefi, abimobbix 
xpy6, caMOAexHoro o6opyAOBaHHH (naMcp cropaHHn), ABHraxcACH 
BHyxpeHHero cropaHHH, aBXOMoSHAbHoro oSopyAOBaHHH, npoMbiui- 
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jieHHbix neqeS, OTonHtejibHbix npH6opoB, neqefl npOKajiHBa- 
HHH H T. 

JIaKOBbie nOKpbITHH o6bIHHO HSrOTOBJIHIOTCH HJIH H3 ^HCTblX 
nojiHopranocHjioKcaHOBbix cmoji, hjih b CMecH c opraHH^ecKHMH 
nojiHMepaMH. 

ZIjih nojiyqeHHH SMajieft b cocxaB jiaxa HapH;iy co cmojioh bbo- 
AHT TaK^e pasjiH^Hbie nHrivreHTbi, HanpHMep ajiiOMHHHH, uhhk, 
oKHCb THTana, xpoMai uHHKa h pasjiHqnbie okhcjih MerajuioB ii 

HX COJIH. 

OpH HSrOTOBJieHHH SMaJICH lUHpOKO BapbHpyeTCH COOTHOme- 
HHe uemjiy BHrMCHTOM h cmojioh. Tax, b cocxaB SMajiH bboahx 
ajuoMHHHCBbiH nopoiuoK B KOJiH^iecxBe ox 15 AO 50% ox Beca cmo- 
jibi. MexajiJiHqecKHe nHXMeHXbi, oco6eHHo MexajijiH^iecKHH ajiK)MH- 
HHH, o6ecneqHBaK)x MaxcHMajibHyio xenjiocxoHKOCXb ojichkh, na- 
npHMep nHrMCHXHpoBaHHaH ajiioMHHHeM njieHxa MO>Kex pa6oxaxb 
npH xeMnepaxypax ao 550°. KpeMHHHopraHHHecKHe nojiHMepbi c 
OKHCAaMH MexaAAOB o6pa3yK)x aaiAHXHbie noxpbixHH, Koxopbie bbi- 
AepjKHBaiox xeMnepaxypy ne Bbime 350°. 

SaiUHXHbie noxpbixHH h 3 nojiHopraHOCHjioKcanoB h ajiioMHHHe- 
Boro nopouixa yBeAHHHBaiox AOJiroBeHHOcxb cxaAbHbix H3AejiHH, 
pa6oxaK)mHX npn bhcokhx xeMnepaxypax. OpH HaneceHHH na Ma- 
AoyrjiepoAHCxyio cxajib nojiHopraHocHjioKcanoajiioMHHHeBoro no- 
KpbixHH OHa MOJKex Hcnojib30BaxbCH B xaxoM xeMnepaxypHOM ahb- 
naaone, b KOxopoM HeaamnmeHHaH cxajib o6biqHo oKHCjinexcn ao 
paapymeHHH. Tax, npoBeAennhie HcnbixanHH noxaabiBaiox, ^xo 
nocjie BbiAepncxH npn 465° b xenenne 380 nacoB npHsec (na-aa 
oxHCJieHHH) o6pa3uoB H3 HeaamHmeHHOH cxajin 6biA 14%, a y 
o6pa3UOB, noxpuxbix nojinopraHOCHjioxcaHoajiioMHHHeBOH n^en- 
xoH, cocxaBJiHJi JiHuib 2%; Aa^e nocAe narpeBa b Tenenne 
1000 qacoB noBpe^AeHHH nAenxn ne o6Hapy>KHBaAOCb. 

BbicoxaH xenAOBan ycxoftqHBOcxb xaxHx oachox o6x>ncHHeT- 
CH xeM, qxo noAHopranocHAOXcanbi BcexAa coAep^ar xHApoxcHAb- 
Hbie rpynnbi, xoxopbie pearnpyiox c MexaAAHqecxHM aAioMHHHeM, 
o6pa3yH noAHopranoMexaAAOCHAoxcaHbi h BOAopoA. Tax xax o6'h- 
eM BOAopoAa He6oAbmoH, xo npn ero BbiAeAennH nAenxa ne paa- 
pyiuaeTCH, a noAHopraiHOCHAOxcaH nepexoAHX b 6oAee xeinAO- 
ycxonqHBbiH noAHMep — noAHopraHoaAiOMOCHAOXcaH. 3xhm h 
o6x5HCHHexcn cxoAb 6oAbiiioe paaAHnne b xenAOCxonxocxH qncxbix 
noAHopranocHAoxcaHOBbix nAenox (250°) no cpaBHeHHX) c noAH- 
opraHocHAoxcanoaAioMHHHeBOH (550°). 

noAHopraHocHAoxcanoBbie noxpbixHH, nnrMeHXHpoBaHHbie 
aARDMHHHeM, npHo6pexaiox Bce 6oAbiiiee aHanenne xax aamnxHbie 
noxpbixHH ox KoppoaHH. Ohh CAyjxax aah noxpacxn paaAHqnbix 
npoMbiuiAeHHbix neqen, npnOopoB, narpesaxeAbHbix SAeMeaxoB. 
ripnMeHeHHe b noxpoBHbix Aaxax b xanecxBe nnrMenx^B uhhxoboh 
nbiAH H rpa(})Hxa nosBOAnex noAyqaxb noxpbixnn, xoxopbie o6Aa- 
Aaiox BbicoxoH xenAO- h axMoc(})epocxoHxocxbK) h aamHmaioT Me- 
xaAA ox xopposHH. B xanecxBe oxAeAonHbix uBerabix noxpbixnft 
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xopoino sapeKOMCH^oBajiH ceSn nojiHopraHOCHjioKcaHOBbie no- 
KpUTHH C TaKHMH nHFMeHTaMH, KaK OKHCb UHHKa 663 CBHHUa, 
cjiioAa H ac6ecT (ipHC. 17), cyjib(f)HA KaAMHH, ^ejiTbm h opan^Ke- 
BbiH cejieHHA KaAMHH, seAenan oKHCb xpoMa, KpacHan oKHCb 
H<eAe3a, chhhh okhcb Ko6aAbTa, ra30BaH can^a, H^eAibifi xpoMar 
CBHHUa H T. A. 

riOAHOpraHOCHAOKCaHOBbie CMOAbI MOHCHO MOAH(|)HUHpOBaTb 
OpraHHHeCKHMH CMOAaMH C UeAblO nOAyneHHH nOKpbITHH C 60Ab- 
Luefl CKopocTbK) cyuiKH, yAyHLueHHOH aAreaHCH hachok k ivieraA- 
AaM, npaBAa, npn stom HecKOAbKo cHHA<aeTCH TenAocTOHKOCxb 
HAeHOK. JXA^ MOAH4)HIj;HpOBaHHH MOryX HCnOAbBOBaXbCH nOAH- 



Phc. 17. np0B0Ji04HHe sjieKTpHHecKHe conpo* 

THiBJi-eHEH; n-OKpuTwe H3 nojiiH'OfpraHOCHJiOKca- 
HOBoft SMajiH BbiAepxcHBaeT xeMnepaxypy 
HO 350°. 


3(})HpHbie CMOAbI, anOKCHAHbie CMOAbI, nOAHBHHHAauexaAH, (})e- 
HOAbHO(J)OpMaAbAerHAHbie CMOAbI H X. A. OXBepA^'HHH AaKOBbIX 

nAeHOK H3 nOAHOpraiHOCHAOKCaHOBblX CMOA HAH HX KOMnOaHUHH c 
OpraHHHeC'KH'MH CMOAaMH npHMeHHIOX iKaxaAHSaXOpbl, yCKOpHIO- 
lUHe BpeMH cyuiKH hachok. B KanecxBe KaxaAHsaxopoB HcnoAb- 
3yiox (oT 0,1 AO 2% K Becy omoabi): oKxeHaTbi hah Ha4)TeHaxbi 
UHHiKa, >KeAe3a hah cBHHua, xexpa^eHHACBHHeu, oKxenaxbi hah 
H a(})xeHaxbi Ko6aAbxa hah MapraHua, pesHHaxbi MapraHixa hah ko- 
6aAbTa, AeHOAHaxbi Ko6aAbxa, CBHHua h x. A- 

llOAHOpraHOCHAOKCaHOBbie nOKpbIXHH OXAHHaiOXCH 6oAbU10H 
CXOHKOCXbK) npOXHB aXMOCCjlCpHblX BOBAeflCXBHH, K HHM XpyAHO 
npHAHnaiox nacxHHKH hhah; nocAe HaAAeHcamero oxBepAeHHH 3 xh 
nOKpbIXHH CXOHKH K nAeCHCBblM rpH6KaM, HXO o6'bHCHHeXCH HCBbl- 
cokhm coAepjKaHHeM opraHHHecKOH qacxH b MOACKyAe noAHMepa 
H ero BbicoKOH rHApo(J)o6HocxbK). Hmcioxch ABHHbie o npHMeneHHH 
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IlOJlHOpr^HOCHJlOKCaHOBbiX SJieKTpOHSOJiHUHOHHblX JiaKOB AJIH M3- 
roTOBJieHHH 9JieKTpoo6opyAOBaHHH, pa6oTaiomero b rponH^ecKHX 
yCJlOBHHX. 


IJ,eJIb 3TOH He6oJIbllIOH JieKUHH, B KOTOpOH, KOHeHHO, HeJIbSH 
OXBaTHTb BCe CTOpOHbl HOBOH pa3BHBaK)Ii;eHCH o6jiaCTH HayKH H 
TexHHKH, — A^Tb o6iij.ee npeACxaBjieHHe o KpeMHHHopraHHqe- 
CKHX coeAHHeHHHx, Hx CBOHCTBax H BOSMo^Hbix o6jiacT5ix npHMe- 
HeHHH. IIlHpoKHe nepcneKTHBbi BHeApeHHH sthx saMeqaxejibHbix 
COCAHHeHHH CBHSaHbl C XeM, qxo OHH OXJIHqaiOXCH BbICOKOH xepMH- 
qeCKOH CXadHJlbHOCXblO, XOPOUIHMH AHSJieKXpHqeCKHMH CBOHCXBa- 
MH, BOAo- H BJiaroexoHKocxbK), a xaKH^e c xeM, qxo HMeexcH 
B03Mo>KHocxb HOJiyqeHHH Ha HX ocHOBe MaxepHajioB, o6ecneqH- 
BaiomHx HaAejKHyio pa6oxy b mapoKOM HHxepBajie xeMnepaxyp 
sjieKxpHHecKHx MaiuHH, xpaHc^^opMaxopoB, sjieKxpoxexHHqecKHX 
ycxpoHCXB, npH6opoB h Apyroro o6opyAOBaHHH. 

McnojibsoBaHHe KpeMHHHOpraHHqecKHX coeAHHeHHH nosBo- 
Jinex KOHCxpyKxopaM pemaxb p5iA BaxKHbix aaAaq npH co3AaHHH 
HOBbix, 6ojiee coBepmeHHbix MauiHH h annapaxoB, pa6oxaK:)mHX b 
AH anasoHe xeMnepaxyp ox — 75° ao + 250° (h KpaxKOBpeMenno 
npH xeMnepaxypax + 300*’). KpoMe xoro, KpeMHHHopraHHqecKHe 
nojiHMepbi Moryx npHMennxbCH h npHMeHHJoxcH a«^h CAeAyioiuHX 
uejiefl: 

rHApo4)o6H3auHH 6yMarH, xKaHen, cxeKJia, KepaMHKH h x. a.; 

HH3KOxeMnepaxypHbie h xepMocxoHKHe h<hakocxh a*^ih CMaaoq- 
Hbix BemecxB h rHApaBJiHqecKne jkhakocxh; 

JKHAKHe anxHBcneHHBaiomHe npncaAKH k He{t)XHHbiM MacjiaM; 

H^HAKOCXH AJIH AHC^KjjySHOHHblX HacocoB; 

xenjiocxoHKHe h<hakocxh jijih KOHAencaxopoB; 

JKHAKOCXH A^H AeMOCjjepHblX yCXpOHCXB OCUHJIJIOrpa(J)OB H pa3- 
jiHHHbix npH6opoB c pa6oqeH xeMnepaxypoft ox — 60 ao + 100°; 

>KHAKOCXH jiJiH xenjiOHocHxejieft; 

xepMocxoHKHe CMOJibi H jiaKH (c pa6oqeH xeMnepaxypoft ao 
550°) a^h aaiuHXbi MexajiJioB ox KopposHH; 

XepMOCXOHKHe 3JieKXp0H30JIHpyi011J,He CMOJIbI H JiaKH A.HH 3JieK- 
xpHnecKOH H30JIHUHH, paSoxaioiueH npH xeMnepaxypax ao 200°; 

xepMocxoHKHe KayqyKH c bmcokoh pa6oqeH xeMnepaxypoH ajih 
Ka6ejieH, ynjioxHHxejibHbix npoKJiaAOK pxyxHbix BbinpHMHxejieft h 
paSAHHHblX ABHXaxeJieH, AJIH H30J1511J.HH HpOBOAOB H xenjlOCXOHKHX 
nijianroB h x. a*; 

xepMocxoHKHe nponnxoHHbie h aajiHBoqiibie CMecH (KOMnayn- 
Abi); 

Maxepnajibi, cxoHKHe k aohcxbhio osona h 3JieKxpHqecKoro ko- 
poHHoro paapHAa; 

AJiH nojiyqeHHH xepMocxoHKHx njienoK b npeuHSHOHHOM JiHXbe 
HSAGJIHH. 
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6 o6jiacTH cMHteaa KpeMHHHopraHMqecKHx dojiHMepoB, M3y- 
qeHHH HX CBofiCTB H npHMeHeHKfl B TeXHHKe 9TOT HHiepeCHblH paa- 
Aejl XHMHH HaXOAHTCH B HadajIbHOH CTaOTH paSBHTHH. HaUIH 3Ha- 
HHH H Ham OnbIT B 3T0H OS^iaCTH OrpaHHHeHbl 20 rOAaMH, H OHH 
SasHpyiOTCH noxa Ha xpex-Hexbipex AecaxKax HSBecxHUx b nacxoH- 
mee BpeMH HOJIHMepHUX IKpeMHHHOpXaHHHeCKHX BemeCTB. Mo®ho 
He coMHeBaxbCH B xoM, Hxo HeflajieKO xo BpeMH, KoxAa hhcjio xex- 
HHHeCKH UeHHblX KpeMHHHOpraHHHeCKHX nOJIHMepOB peSKO B03- 

pacxex, a name napoAHoe xoshhcxbo Oy^ex mHpoKo HcnoAbsoBaxb 
MaxepHajibi na hx ocHOBe. 

HeoOxoAHMo noMHHxb, HXO B Hacxoamee BpeMH Bce npHMCHHe- 
Mbie B xexHHKe KpeMHHHopraHHHecKHe nojiHMepnbie coeAHHenHH 
cocxoflx H3 MOAeKyji, uenH Koxopbix nocxpoenbi xojilko h 3 axoMOB 
KpeMHHH H KHCJIOpOAa (hXO HX cOjlHHOeX C KBapuCM). OAHaKO 
yjKe ceftnac b AaOopaxopHHx nayHHAHCb cHHxeanpoBaxb hoahmc- 
pbi, y KOxopbix uenH MOJieKyA nocxpoenbi h 3 KpeMHHH, KHCJiopoAa 
H ajnOMHHHH, KpeMHHH, KHCJIOpOAB H XHXaHa, KpCMHHH, KHCJIOpOAa 
H MaXHHH, KpeMHHH, KHCJIOpOAa H OJIOBa, KpeMHHH, KHCJlOpOAa H 
xpOMa, KpeMHHH, KHCJiopoAa H 6opa, HXO cOjIHKaeX hx C CHJIHKa- 
XaMH. 

3xh noJiHMepbi, HaaBaHHbie noAHopraHOMexajiAocHJioKcanaMH, 
npeACXaBJIHIOX Co6ofl HOBbift KJiaCC BUCOKOMOAeKyAHpHUX KpeM- 
HHHOpraHHHeCKHX COeAHHCHHH, y Koxopbix OCHOBHbie UCnH MOJie- 
Kyjl COCXOHX H3 HCpCAyiOmHXCH aXOMO'B KpeMHHH — KHCJlOpOAa H 
MexaAJioB. Ohh aaHHMaiox npoMCJKyxoHHoe nojioHceHHe MewAy 
opraHHHecKHMH noAHMepaMH h CHAHKaxaMH, conexaH b cede cboh- 
cxBa, xapaKxepHbie ajih oOenx rpynn BemecxB. FlojiHopraHOMe- 
XaJIAOCHJlOKCaHbl xopomo paCXBOpHMU B OpraHHHeCKHX paCXBOpH- 
xejiflx, cnocoOHbi njiaBHXbcn npn hh3khx xeMnepaxypax, a npn 
HarpeBaHHH Moryx nepexoAHXb b HenjiaBKoe h nepacxBOpHMoe 
cocxoHHHe. 3 xh noJiHMepbi oOjiaAaiox BbicoKofl xepMHHecKOH 
yCXOHHHBOCTbK), HHOXAa npeBOCXOAHmcft XepMHHeCKyiO yCXOHHH- 
Bocxb noAHopraHOCHAOKcaHOB. rioAynaioxcfl 9 xh HOBbie coeAHHe- 
HHH npH BaaHMOAeflCTBHH KpeMHHflOpraHHHeCKHX noAHMepoB c 
COAGP*amHMH FHApOKCHAbHbie Xpynnbl MexaAAaMH HAH nyxeM 
BSaHMOAeH'CTBHH MOtlOMepHbIX KpeM'HHHOP'raHMHeCKHX COeAHHSH'HH 
C OOAHMH MexaAAOB. 

MeM pemHxeAbHee mh 6yAeM BxopraxbCH b MaAOHayneHnyio 
oOAacxb, AeH<amyK) MejKAy opraHHHecKoft h HeopraHHHecKofl xh- 
MHefl, xeM CKopee b 3toS oSahcxh mojkho OyAex HaflxH HOBbie Be- 
mecxBa, oOAaAaiomHe CBoflcxBaMH, Koxopbie HeAb3H co3Aaxb na 
ocHOBe CHHxeaa opraHHHCCKHx noAHMepoB hah neopraHHHecKHx 
BemecxB. 
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60 Kdil. 


, / 


of KPHTA npflnilCKA 

Ha 8>io, AohoAMHfknaHyK) cepHio Opouitop'jieKUHft 
HsAarejibCTaa cSHanae* BcecoiosHoro oOmectaa ' 
no pacnpociTpaireHHio nanHTH>iecKHX H/aayHHux , ; 

^ SHaHHfi 

<B iMNiip NPHOHinEciiMy vtmum* 

\ . ■ ■ \. 

- z' ■ ■ " 

CepH5l .COCTOST 113 26 dpoiuiop H fUnycitA, 

Hs KOToptix / nepBuft coiiepXBT 14 HasBaHjift no BKcmoiMKe 
CPUHaA^THneCKHX npOMUlIMpHHllIX npeAnpHHTBft H / BTOpOft 
12 H^aanKli no sfcpHOMtiKe cpUHajtHCTjaHecKHx ceabcaoxoaBA- « 
cTBemuij^npeAnpHBTHft. ^ \ 

yCJIOBHA nOAnMCKH > 

HepsuA BuqycK \ 

9K0R01^HKa COUHaXHCTH«ieCKHX Jipomiiliu- ^ ^ ^ 

acjiHUx npeAnpKBTHA ^ 14 dpoxniop 8 p. 40 k. 


Stop o A Bunyca 


SXOROMHXa COURBi^HCTHqeCKHX CeAbCKO- 

xosbA^ctbphhux npeAnpHATuA \ ^ 


12 


J p. 20 K. 


j Bpomiopu Oyayr, paaocaaRjbi b TeqeHHe 1056 roaa, naqHflaa 
0 laapra iiecaua. 

' HOARHCKa D 4 >OpMJ!ReTCR Ha KaXCAUA BUnyCK B OTAeRBROCTB 
R npRHpiAaeTCR ropOAOCH^ h paAoHRUMii^ OTAeAaMH €Coid3ne> 
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